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Grammar and DiRionary, 
| Explaining all the difficult TERMS 


in NAVIGATION: —_ 
AND THE PRACTICAL, 


Navigator and Gunner 


In Two Parts. 


Maſt any SHIP whatſoever. With the manner of work- 
ing ofa SHIP in all Weathers : ——And how to manage 
: a Fight at Sea : 
Officer in a- Ship, and their Shares 
the PETTY-TALLY. 


w An Abſtratt of the Art of GUNNE RT, (or Shooting | 


ingreat OR DNANCEandMORTER-PIECES):: 

Wherein, the Principles of that Art are: plainly Taught, 
both by Arithmetical Calcvlation, and by TABLES 
ready Calculated —— With the Compoſitions for the ma» 
king of ſeveral FIRE-WORKS uſeful in War, both 
atSE A and LA ND. And an Apendix how by ſe- 


Diſtances, Acceſlible or Inacceſſible. 


By Captan FOHN SMITH, 


ments, ſince his Time, made by ſeveral Experienced 
N AVIG ATORS and GUNNERS, © 


Cal 


if Conn: Pr inted for Li chard Mount, at the Tm on Tower-Hill, 16 99. | 
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[. Moſt plain and eaſy Directions, to Build, Rigg, Yard, and | 


Alſo the Charge and Duty of every | 
And the uſe of | 


veral Geometrical Ways to take Heights, __ and | 


Sometimes _ nour of Yirginia, and Admiral of New England, || + 
| Now much Amplified and Enlarged, with variety of Experi-|| 
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And al worthy Advenurers 2 a and 
well. wiſhers to: 


Here hath vas much: alr6aay written concern- 


N AV 1 G A T T 0 _.- 
ing the Art of War by Land, bur nothing'con- 


T cerning 'the ſame at Sea ;yet perceiving the 


prelent occaſion to require ſomething of that kind, I 
have adventured to bring again to remembrance, thoſe 
- excellent Precepts and DireCtions, long ſince publiſhed 
by Captain Fohn Smith, which were almoſt worn out 
by time, and herein, if my deſire todo good hath tranf- 
ported me beyond my If, T intreat your excuſe, and 
take for requital this bundle of many Ages Obſervati- 
ons: which although they be not fo punctually com- 
piled as the Author could have wiſhed, and it may be 
you Cx xpect, yet at preſent they cannot be much amend- 
ek 3 If any will beſtow that pains, I fhall think him my- 
friend, and honour his endeavours. . 
And now. (fince it was the deſire of the Experienced 
Author, to have this his Treatiſe amplified and made 
more uleful, ) I have, in this Edition, cauſed to be ad- 


ded, Ads Alphabetical Table of the Naines of all the Parts 
| _ | or 
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The Printer t0the Reader. 
or Members of a Ship,. and its Apurtenances ; with the 
number of the Page Dera they. are at Jargy Explain 
ed: And alſo, another Alphabetical Table, wherein the 
principal Sea-7erms uſed in working of a Shzp in all Winds 
and Weathers , and alſo in a Fight at Sea , are largely 
diſcourſed and explained. ad -- £23 
And to make this Treatiſe, yet more uſeful for Sea- 
ſervice (eſpecially in time of War) I have cauſed to be 
added alſo, an Aiſtraft of the Art of Praflical Gunnery ; 
Wherein the Principles of that Art are plainly Taught 
both by Arithmetical Calculation , and by new Tables 
ready Calculated. Together with the-manner of Shoot- 
ing in Morter- Pieces; The making of Granados, Petards 
and other Fireworks uſeful in War, both at Seaand Land: 
And by way of Appendix, ſeveral Geometrical ways, to 
take Heights, Deprhs, and Diſtances, acceſiible or inac- 
ceſhble. All'which are ircely communicated- for the 
benefit of his Country, and the good of Navigators and 
Gunners : . (ID 
And as I ſhall find theſe Eſſays of mine accepted,.I 


ſhall be encouraged farther to accommodate them. 
with the Mathematical part of Navigation. 
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CHAP. I. 
Of Docks, and their defeitions. 


DOCK is a great pit or pond, or 
Creek by a Harbour ſide;made conve- 


| nient to work in,with two great flood ET 
- ates built ſo ſtrong and cloſe,that the . 
Js ock may be dry till the ſhip be builc 
k. or repaired,and then being opened,let 
8 EEE, > in the water to float and lanch her,and —__ n 
= —_ this is called a dzp-Dock.A wet-Dock * "<2 


is any place where you may hale in a ſhip into the oze out 

of the tides way, where ſhe may dock her ſelf A Cradle is A Cradle 

a frame of timber,made along a ſhip,or the ſide of a Galley 

by her billidge,for the more eaſe and ſafety in lanching,much 

uſed -in Tarky , Spain , 6 Wt And the Storkeg are 71, 5,gcke 
| | ccrtain 
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certain framed poſts, much of the ſame nature upan the 
ſhore to build a Pinnace, a Catch, a Frigat, or Boat, &c. 
To thoſe Docks for building belongs their Wood-yards , 
with Saw-pits and all ſorts of timber; but the Matts and 
Yards are chained together in ſome greater water to keep ' 

Crab, them from rotting,and in ſeaſon : Alfo a Crab is neceſſary, 
which is an Engine of wood of three claws placed on the 
ground in the nature of a Capſtern,for the lanchjng ct ihips 
or heaving them into the Dock. 


CHAP 11. 


How to build a Ship, with the definitions of the names a 
of every part of her Principal Timbers, and how they y 
are fixed one to another, with the reaſons of their ©: 


uſe. 


The Keel, { þ He firſt and loweſt Timber in a ſhip is the Kieel, to 
h which is faſtened all the reſt ; this is a great tree or 
more, hewn to the proportion of her burden, laid by a 
right line in the bottom of the Dock , or Stocks. At 
TheStem, @e one end isSkarfed into it the Htem, which is a great 
timber wrought compaſling, and all the butt-ends of the 

The Stern. planks forwards are fixed to it. The Stern poſt is ano- 
ther great Timber,which is let into the Keel at the'other end 

The faſhion- ſomewhat ſloping, and from it doth rife the two faſhion- 
24 hanu Picces like a pair of great horns, to thoſe are faſtened all 
0 the planks that reach to the after end of the Ship, but 
TneRung: before you uſeany planks, they lay the Bungg,called floor 
timbers,or ground timbers, thwart the keel : thro' thoſe you 

The Limber- Cut your Limberholes to bring the water to the well for s 
Notes, the pump,theuſe of them is when the Ship is built to draw in Fr 
them a long hair rope, by pulling it from Stern to Stem, to. 

Kowre them, and keep themclean from choaking. Y % 

Thoſe 


 foot-hooks placed on the Keel, and as they riſe by little 
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Thoſeground timbers do give the Floo! of the Ship, be- The Floor. 
ing ſtraight, ſaving at the ends they begin to compals, and | 
there they are called che Fiungheads, and doth direct the Dn 
Sweep or Mould of the Foot- hooks and Navel titnbers,for ce I 
there doth begin the compaſs and bearing of the Ship,thoſe Skarfing. 
are Skarfed intothe ground Timbers,which is one piece of 
wood let into another, or fo much wood cut away irom the 
one as from the other, for when any of thoſe Timbers are 
not long enough of themſelves , they are skarted in this 
manner,to make two or three as one: 'Thoſe next the Keel 
are called the ground Foot-hooks,the otherthe upper Foot- 
hooks; but firſt lay your Keeleſon over your floor 'Tim- - : 
bers, which is another long tree like the Kieel, and this lying Foot-hooks. 
within as the other without,muſt be faſt bound eogether with ROC. 
ſtrong iron bolts thorow the Timbers and all,and on thoſe 
are all the upper works raiſed, when the Foot-hooks are 
Skarfed as is ſaid, and well boulted,when they are planked up - 
to the Orlop they make the Ship Yowle, and thoſe Timbers _ le; 
in general are called the Ships ftibs, becauſe they repreſent $lcepers. 
the carkafs of any thing that hath Ribs. The Sleepers run 
before and after one each ſide the Keeleſon,on the floor well 
bolted to the Foot-hooks,which being thus bound do ſtreng- 5mm. 
then each other. The Spurkits are the ſpaces betwixt the 
Timbers alongſt the Ship fide in all parts,but them in Howle 
below the Sleepers, are broad boards which they take up 


to ckar the Spurkits , if avy thing get betwixt the Tim- 


I'So | fy 
The Garbo2d is the firſt plank ne xt the Keel on the out- Fa ot 


ſide, theGarbozd-Strake ischefirſt ſeam next the Keel, kjgog-timbers. 


our Rifing timbers are the hooks, or ground timbers and 


and little, fo doth the Bun ofthe Ship from the floor,which The Run. 
is that part of the Ship under-water, which comes narrower 


by degrees from the floor timbers along the ftern pot , 


_ called the Ships way aftward, for according to her runſhe 


will ftear well or ill, by reaſon of the quickneſs or flow 


neſs of the water coming to the Rudder; Now all thoſe 
| | B 2 | planks 


Go ve”, s = 
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Planks, planks under water, asthey riſe and are joyned one end to 
another, the fore end is called the But-end in all Ships : but 
in greatShips they are commonly moſt carefully bolted,tor 
if one of thoſe ends ſhould ſpring, or give way, it would be 
a great troubleſome danger to ſtop ſuch a leak, the other 
Tree-nzits, Parts ofthoſe planks are made faſt with good Tree nails 
Trunnjions, and Trunnions of well ſeaſoned Timber,thorow the Tims 
bers or Ribs, but thoſe planks that are faſtened intothe Ship 
Whoodings, ſtern are called Whoodings. : 
 Thegathering of thoſe works upon the Ships quarter un- 
' The Tuck. der water iscalled the Tuck, if itlie too low it makes her 
have a fat quarter,and hinders the quick paſlage of the water 
___ totheRudder; iftoo high,ſhe muſt be laid out in that part, 
Tranfome, «elſe ſhe will want bearing for her after-works. The Tran- 
ſome is a Timber lies thwart the ſtern, betwixt the two fa- = 
; ſhion-pieces, and doth lay out the breadth of the Ship at the + 
Buttocks, Buttocks, which is her breadth from the Tuck. upwards, "© 
and according thereto her breadth or narrowneſs,we ſay ſhe 
hath a narrow or broad Buttock : The faſhion-pieces before 
ſpoken of, are the two outmoſt timbers on either ſide the 
{tern,excepring the Counters. The Ships Bake is ſo much - 
of her Pull as hangs over both ends of the Keell, fo much 
as is forward isſaid, ſhe rakes ſo much forward, and ſo in 
be. like manner aftward ; by the Hull is meant, the full bulk or 
G. body of a Ship without maſts or any rigging from the Stem 
tothe Stern : The Rake forward is near half the length of * 
| - the Keell, and for the Rake aftward about the forepart of 
her Rake forward, but the fore Rake is that which gives the 
Ship good way, and makes her keep a good wind, but if 
ſhe have not a full Bow,it will make her pitch her head much 
into the Sea ; if but a ſmall Rake forward, the Sea will meet 
her ſo faſt upon the Lowes, ſhe will make ſmall way, and 
Bluffe, if her Stern be upright as it were, ſhe i called Bluffe, or 
Blutfe-headed Bluff-headed. : A Ship Village is the breadth of the 
Billage. floor when ſhe doth lie aground, and Billage-water is 
that which cannotcometothe pump,we fay allo ſhe is bilged 
when ſhe ſtrikeson a Rock, an Anchors Floor, or any 
thing 


But-ends, 


Rake. 
The Hull. 
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The Sea-mans Grammar, 
thing that breaks her Planks or Timbers to ſpring a Leak. 


5 


When you have berthed or brought her up to the Planksg, Planks. 


which are thoſe thick Timbers which goeth fore and aft on 


each fide, whereon doth lie the beams of the: firſt Oxlop, Orlop-Beams:. 


which is the firſt floor to ſupport the Planks,doth cover the 


 Howle, thoſe are great croſs-timbers, that keeps the Ships- 


ſides aſunder, the main beam is ever next the main Maſt, 
where is the Ships greateſt breadth, the reſt from this is 
called the firſt,ſecond,cthird, fourth, &c. forward or aftward 
Beams, Great Ships have a tire of Beams under the Orlop, 


whereon lies no Deck,and great poſtsand binderscalled it- Riders- | 


ders from them to the Keel in Howle only to ſtrengthen all. 
But the beams of the Orlop is to be bound at each end with 
ſufficientineg,which is a crooked piece of wood bowed bke 
a: Knee, that binds the'Beams and Foot-hooks, being bolted 
together,ſome ſtand right up and down,ſfome along theShip, 
and are uſed about all'the Decks, ſome ſawed: or hewed to 


Kneedb 


that proportion, but them which grow naturally to that ſa-_ 


ſhion are the beſt. | 

Lay the Orlop with good Plank, according to her pro- 
portion, fo level as may be, is the beſt in a Man of War, 
becauſe all the Po2ts may be of ſuch equal height, fo that 
every Piece may 1erve any Porc,without making any Beds 
or Platforms to raiſe them, but firſt bring up your work as 
before to the ſecond Deck or Orlop, and by the way you 
may cut your number of Port-holes according-to the great- 


nes of your Ship z by them faſtenyour Hing-bolts, for the Ring-bolts.: 


Tackles of your Ordnance you uſe Ringbolts alſo for bring- 
ing the Planks and Walls to the Ship-ſide,and Set-bolts for 


clinched with a riveting hammer for drawing out. But 
fag-boltg are ſo jaggered that they cannot be drawn out. 
Fo2e-lock-bolts hath aney2 at che end, whereinto a Fore- 
lock of Iron is driven to keep it from ſtarting back. Fend- 
bolds are beat into the outſide of a Ship,with the long head 
toſaveher ſidesfrom galling againſt otherShips. D2ive-bolts 
15 a long piece of Iron to drive out a Tree-nail, or any 
Edo B 3 E {uch 


Ports. . 
Beds. 


Ser- bolts. 
forcing the Works and Planks together : Clinch-boltg are clinch-votrs; 


Rag-bolrs. 
Forelock=bolts - 


Fend-bolts. 
Drive-balts. . 
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ſuch things, beſides divers others ſo nſcful that wichout thern 
, and long Iron-ſpikes and Nails nothing can be well done ; 
She was built yet I have known a Ship built, hath ſailed to and again over 


-of Cedar. the main Ocean, which had not ſo much asa Nail of Iron 


in her, but only one Bolt in her Keel. | 
Clamps. Now your ciſings are abovethe firſt Orlop as the Clamps 
are underic, which is long thick Planks like them, fore and 
aft on-both ſides, under the ends of the Beams and Timbers 
of the ſecond Deck or Orlop,-or the third-Deck or Orlop,or 
the third Deck which is never called by the name of Orlop, 
Decks, _ and yet they are all but Decks ; alſo the half-Deck and 
A half Deck. Quarter- Deck,whereon the Beams and Timbers bear, are 
Ih. ae” called rifings. A fluſh Deck is waen from Stem to Stern, it 
A fluſh Deck, lies upon a right line fore and aft,which is the beſt for a Man 
of War,bothtor the men to help and ſuccour one another as 
for the uſing of their arms, or remounting any diſmounted 
Piece, becauſe all the Ports on that Deck are on equalbeight, 


A Cambered which cannot be without Beds and much trouble, where the 


cs 2 Deck doth camber or lic compaſling.To fink a Deck is a 
To wor L "** to lay it lower,to raiſe a Deck to pit it higher,but have a 
Deck. . Care you 1o cut your Port-holes,that one piecelie not right 


over another for the better bringing them to your mark. 
The half Deck is from the main Maſt to the Steerage, 
and the Quarter-Deck from that to the Maſters Cabin called 
the Round Houſe , which is the utmoſt of all, but you 
muſt underſtand all thoſe Works are brought up together,as 
Ecnd,or waile, Near equally as-may be from bend to bend, or waile to 
'waile, which are the outmoſt Timbers on the Ship-ſides,and 
arethe chief {trength of her ſides, to which the Foot-hooks, 
Beams and Knees, are bolted, and are called the firſt, ſecond, 


Chain-waile, and third Bend ; hut the Chain-waile is a broad timber ſet 


out amongſt them, a-little aboye where the Chains and 

Shrouds arefaltned together, to ſpread the Shrouds the wi- 

TR der, the better to ſuccour the Maſts. Thus the Sides and. 
Gun-waile, Decks are wrought till you come at the Gun-waile,; which 
NINA is the upmofſt waile,goeth about the upmoit ſtrake or ſeame 
Quart «7, Oftheupmoſt Deck aboutthe Ships waſte,and the Ships 
| Quarter is from the main Maſt attward. Cul- 


T be Sea-mans Grammar... 7 
- Cuiſver-tailed is letting one Timber into another,in ſuch Culver-tailed, 
fort that they cannot ſlip out,as the Carling ends are fixed clings. 
in the Beams, and Carlings are certain Timbers lieth alang 
the Ship from beam to beam, on thoſe the ledges do reft, 
kj; whereunto the Planks of the Decks are faftened. The Car» carling- knees. 
6. ling-Kneg are alſo timbers comes thwart the Ship from the 
= - Afides of the Hatches way, berwixt the two Maſts, and bears 

L up the Deck on both fides, and on their ends lieththe CoM» Commings, 
mings of the Hatches,which are thoſe Timbers and Planks 
which bearsthem up higher than the Decks,to keep the wa- 
ter from running down at the Hatches ; alſo they fic Loope-' Loopholes. 
holes in them for che cloſe fights, and they are likewile a 
Wy great caſe for men toſtand upright if the Decks be low.The 
> * Datches way is whenthey are open where the Goods are Hatches way. 
% lowered that way rightdown into the Howle, and the Dat- 
= ches are like Trap doors in the midft of the Decks, before 
» the Main-Maſt, by certain Rings, to take up or lay down at 
your pleaſure. 

A Scuttle hatch is a little Hatch doth cover a little a $curtle. 
Square-hole we call the Scuttle , where but one man alone 
can go down into the Ship; they are in divers places of the 
Ship whereby men paſs from Deck to Deck, and there is al- 
ſo ſmall Scuttles Gratedto give light to them betwixt Decks, 
and for the ſmoak of the Ordnanceto paſs away by. The 
23 Hamfſhead ts a great Block wherein is three fhivers, into gamſhead: 
7 which are paſſed the Halyards,and at theend of it in a hole 
1s reved the ties, and this is only belonging to the tore- 
end Main Halyard ; to this belong the foze-Hinight, and: 7. fore. 
the main-finight, upon the ſecond Deck taſt bolted to the night, 
Beams. They are two ſhort thick pieces of wood, com- The main-. 
monly carved with the head of a man upon them, in thoſe Kage 
are four ſh:vers apiece, three for the Halyards, and one for 
the top-rope to run in: and Knevels are {mall pieces of Eneyels. 
Wood naitcd to the inſide of the Ship, to belay the Sheats 
and Racks unto. | 
 TheCapſtaine is a great piece of Wood, ſtands upright c,ynuine. 
upon the Deck, abatt themain Maſt, the foot ſtanding in a 
| V, 


LN 


Capſtain-Bars. 


The Spindle. 
Whelps 


Paul, 


Jeare Capſtain 


| The Viol. 


A Windas, 


The Pump. 
The Brake. 
The Can, | 


The Daile. 
Chained, 
Vumps. 


A Bur-Pump. 
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ſtep upon the lower Deck, and is in the nature of a Windis, 


to wind or weigh up the Anchors, Sails, Tap-maſts, Ord- 
nance, or any thing ; it is framed in divers Squares, with 
holes thorow them, thorow which you put your Capſtain 
Bars, for as many men as can ſtand ar themto thruſt it a- 
bout, and is called manning the Capftain. The main body 
of it is called the Spindle. The Whelps are ſhort pieces 
of wood made faſt to it; to keep the Cable Irom coming too 
high in the turning about. The Paul is a ſhorr piece of 
Iron made faſt ro the Deck,reſting upon the Wh-lps to keep 
the Capſtain fromrecoiling,which is dangerous,but 1n great 
Ships they have two,the other ſtanding inthe ſame manner |. 
betwixt the fore-maſt and the main,to heave upon the Jears- 
rope,and is called the JFeare Capſtain,ro ſtrain any Rope, * 
or hold off by,when we weigh Anghor, to heave a head,or 
upon the Viol , which is when an Anchor is in ſtiff ground 
we cannot weigh it, or the Sea goeth ſo high the main 
Capſtain cannot purchaſe in the Cable,then we take a Haw- 
ſer opening one end, and fo puts into it Nippers ſome ſeven 
or eight fathom diſtant from each other, wherwith we bind 
the Hawſer to the Cable,and ſo brings it to the Jeare Cap- 
ſtain to heave upon it, and this will purchaſe more than the | 
main Capſtain can. The Dioll is faſtened together at both | 
ends with an eye or two, witha Wall-knot, and ſcafed to | 
gether. A Windag is a Square-piece of Timber like a | 
Role before the fore Caſtle in ſmall Ships, and forced about 
with handſpikes, for the ſame ule as 1s the Capſtain. 
What are the parts of a. Pump you may ſee in every 
place, the handle we call the B2zake, the Pumps Can is a 
great Ean we pour water into Pumps to make it pump. 
The Datle is a Trough wherein the water doth run over 
the Docks: But in great Ships they. uſe chained Pumps 
which will go with more eaſe,and deliver more water. The 
Dxtch menuſe a Burre Pump by the Ship- ſide,wherein is 1 
only a long ſtaffe with a Burre at the end, like a Gunners | 
Spunge,to pump up the Billage water,that by reaſon of the js 
breauch of the Ships floor cannot come to the Well: In 


as * pumpirg 
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pumping they uſe to take ſpels, that is, freſh men to relieve 
them,and count how many ſtrokes they pump each watch, 


"i 


- whereby they know if the Ship be ſtanch, or tight, or tow 
her Leaks increaſe. The Pump fucks is when the water be- The Pump- 
ing out, it draws up nothing but froth and wind. They have fuck. 


al{oa lictle Pump made of a Cane, a little piece of hollow 


wood or Latten like an Elder-gunz called a Bare-Punap, A Barce-Pump. 


to Pump the Beer or Water out of the Cask, for at >ca we - 
uſe no Taps,and then ſtive the Cask to make more room, 
and packeth the Pipe-ftaves er boards up as cloſe as may be 


in other Cask till they uſe:them. 


The Skupprrs are little holescloſe to all the Decks tho- T* Skupper. 
row the Ships ſides, whereat che water doth run out when 


you pump or waſh the Decks : the Skupper-leathcrs Skupper:1ca- 


-are nailed over thoſe holes upon the lower Deck to keep thers. 
-out the Sea from coming in, yet give they way for it to 


run out : Skupper-nails are little ſhort ones with broad Skupper-nails. 
heads, made purpoſely to nail the Skupper-leathers , and 


"the cotes of Maſts and Pumps. The Waiſt is that part of The Waiſt 
the Ship betwixt the main Malt and the Fore-caſtle,and the 


Waiſt-boards are {2c up in the Ships Waiſt, betwixt the waiſt-oards, 


'Gun-waile and che Waillſt-trees, but chey are moſt uſed in Wailt-rrecs. 


Boats, fe. up alonglt their ſides to keep the Sea from break- 
ing in. | | 
Thereare uſually three Ladders in a Ship: the entering The entefing- 


Ladder is in the Waiit, made formally of wood, and ano- Ladder. 


ther out of the Gallerp made of Ropzs to go into the Boat Gallery- 
by in foul weather, and the third at che Beak-head, made nA => 
LES the Boultlpret co get vpon ic, only uſed in great 524 


It were not amiſs now to remember the Fo2e-caſtle, The Fore- 
being as uſeful a place as the reſt, this is the forepart of the caſile- 
Ship above the Decks over the Bowe, there is a broad Bowe poye, 


and a narrew Bowe, 1o called according to the broadnets or 


the thinnefs: the Bowe is the broadeſt part of the Ship before, 
compaſling the Stem to the Loufe, which reacheth ſo far Loufe, * 
as the Bulk head of the Fore caſtle extendethe Againſt the 


+ C -Bowe 


TO- 


Cut a Feather. 
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Bowe is the firſt breach of the Sea,ifthe Bowe be too broad, 
ſhe wilkſeldom carry a bone in her mouth, orcut a feather, 
that is,to make a fome before her: where a well bowed Ship 
ſo ſwiftly prefſeth the water, as thar it foamerh, and in the 
dai k night _ like fire. If the Bowe be too narrow, 


| as before is ſaid, ſhe pitcheth her head into the Sea, ſo that 


Bits. 
Croſpicce.., 


the mean is the beſt if her after-way.be anſ{werable. "The 
Dauſcs are thoſe great round holes before, under the Beak: . 
head, where commonly is uſed the Caſtles when you come : 
to an Anchor, the bold or high Hauſe is the beſt, for when . 
they lie low in any great Sea, they will take in very muck 
water, the which to keep out, they build a circle of- Plank 
either abaft or before the main Maſt called the Manger : - 
and a Haule-plug at Sea, now the Fore-caſtle doth cover 
all thoſe being built up like a half-Deck, to whichiis fixed 
the Beak-head, and the P2zoW 4s the Deck abaft the.fore- 
caſtle, whereon lieth the Prow pieces. 

'TheBeak head: is without the Ship before the fore-Ca. . 
file, ſupported by the main knee, faſtened into the Stem, _ 
all painted and carved as the Stern, and of great uſe, as 
well for the grace and countenance of the Ship, as a place - 
for men to eaſe themſelves in. Toit is faſtened the Coller 
of the main ſtay, and the fore tacks there brought aboard : 
alſo the ſtanding for rigging and trimming the Sprete-ſail- 
geare, under the midſt of:it is the Comb, which is a little ._ 
piece of wood with two holes in it to bring the fore tacks 
aboard. The Bitg are two great pieces of Timber, and the 
Croſpiece goech thorough them, they are ordinarily placed . 
abaft the Manger in the Ships loofe, to belay.the Cable 
thereto when you ride at Anchor .: Their lower parts are 
faſtened tothe Riders,but the middle part in great Ships are 
bolted to two great Beams croſs tothe Bowes, and yer in 
extraordinary ſtorms. we are glad_ to make faſt the Cable 
to.the main Maſt for ſtrengthening of the Bits and fafeip of 
the Bowes, which have in great ſtorms been torne from 
the Ships. The Davidis a ſhort piece of Timber,atthe end 


whereof in a notch they hang a block in a ſtrap called the 


Fiſh- 
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'Fith-viock,by which they: hale up the flook of the Anchor 


to the Ships Bowe, it is put out betwixt the Car and the 
Loote, and to be removed when you plea®The Cat is aifo 
a ſhore piece of timber aloft, right over the Hauſe; in the 
end ic hath two ſhiversin a block,whereinis reayed a Rope, 
to which is faſtened a great hook of Iron, to trics up the 
Anchor from th Hauſe to the top of the Fore-caſtle. 
ABulks-head is like a ſeeling or a wall of boards thwart 
the Ship, as the Gun:room;the great Cabin,the bread room, 
the quarter-Deck, or any other ſuch diviſion 5 bur them 
"which doth make cloſe the Fore-caſtle, and the half-Deck, 
the Marriners call the Cubbxtdge-heads, wherein are pla- 
.ced murtherers,and abaft Falcons, Falconets,or Robinits to 
clear the'Decks fore and aft fo well as upon the Ships ſides, 
to defend the Ship and offend an enemy. Sorketg are the 


TI 
'Fiſh-block. 


Cat. 


A Bulkhead, 


Cubbridge- 


head. 


Sockets, 


holes wherein the Pintels of the Murderers'or Fowlers go 


mto. The hollow Arching betwixt the lower part of the 
- Gallery and the Tranſome, is called the lower Eonnter; 
'the upper Colnter is from the Gallery to the Arch of the 
round Houſe , and the Bzacketsg are lictle carved Knees to 
Aupport the Galleries. 

TheStearage room,is before theFreat Cabtt, where he 
that ſteareth the Ship doth always ſtand, before him is a 
ſquare Box nailed together with Wooden Pins, called a 
Bittacke , becauſe Iron-nails would attract the Compaſs, 
this is built ſocloſe, that the Lamp or Candle only ſhewerh 
| light co the Stearage,and in it always ſtands the Compaſs ; 
-which eyery one knows is a round Box, and in the nudit of 
the bottoin a ſharp Pin called a Centre whereon the Fly 
torh play, which is a round; piece of Pait-board, with a 

mall wycr under it touched with the 'Load-ſtone, in the 
midft-of it is a lic braſs Cap that doch keep it level upon 
the Center. On the upper part is painted 32 points of'the 
Compaſs covered with Glaſs to keep it-from' duft, breaking, 


-or the wind;this Box doth hang in twoorthree braſs Circles, 


ſo fixed they give ſuch way tothe moving of the Ship that 
{till the Box will ſtand ſteady ; there is alfo adarkt Com- 
© A pals, 


Low Counter. 
Upper Counter 


Brackets. 


The Stearage. 
Great Cabin. 


'Bittacle. 


The Compats. 
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A Cazk Come. 
paſs, 

A Compa!s 
for Variation, 
The Travas, 


/ 


The Vi hip- | 
ftaike, 


Tic Rowle. 


The Tiller. 
Rudder, 


Pinteis.. 
G..dpions, or 
R udder-Irons. 
The Gun- 
FOom. | 
Car-holcs. 


Lockers. | | 


The Bread- 
770M 
Cook-room. 
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paſs,mnd a Compaſls for the variation, yer they are but as | 
the orher,only the dark Compaſs hath the Points black and 
white, and thegther only touched for the true North and 
South. Upen the Bittacle is alſo the Travas, which is a 
little round board full of holes.upon Lines like the Com- 
paſs, upon which by the removing of a little ſtick they keep 
an account, how many Glafles (which are but halt-hours) 
they ſteer upon every point. The Whip-ſtaffe is that piece 
of wood like a ſtrong itaffe the Steerſman or Helmfmen 
hath always in his hand,going thorough the Fowl,and then 


- made faſt to the Tiller with a Ring. . . 


The Tiller is a ſtrorg piece of wocd made faſt to the . 
Huddcr, which is a great timber ſomewhat like a Plank, 
wade accorging to the burthen of the Ship,and hung at the _ 
Stern vron Hooks and Hinges, they call Pintels and: 
Gudgions, or Hiudder-irons, The Tiller playeth in the 
Gun room over the Ordnances by the Whip ſtaft;zwhereby. 
the Rudder is fo turned to and fro as the Helmeſman plea: 
{eth, and the Cat-holcs are over the Ports, right with the . 
Capſtain as they can, to heave the Ship a ſtern by a Cable . 
or a Hauſer called a Stern-faſt. On each ſide the Steerage= 
room are divers. Cabins, as alſo in. the great Cabin, the .. 
guaiter Deck, ard the Round-houſe, with many.conve-. 
nient Seats or Lockers to put any.thing in,as in little Cup- _ 
boards. EE 

The Bzead-room is commonly under the Gun-room, 
well dried or plated. "The Cook room where they dreſs. 
their Victuals. may be placed in divers places of the Ship, 


as ſometimes in the Hould, but that oft ſpoileth the victue 


als by reaſon of the heat, but commonly in Merchant-men 


ir is the Fore-caſtle, eſpecially being contrived in Furna- 


S;Crn.. 


ces ; beſides in chafe their Stern. is that part of the Ship , 
they moſt ute, in._fight, but in a Man of War they fight 


moſt with their Prow, and it is very troubleſome to the uſe 
of his Ordnance, and very dangerous.lying, over the Pow: 


der rcom, ſome do place it over the. Hatches way, but that 
as the Stewards room are ever to be contrived according | 
£0 5 


— 


The Sea mans Grammar, 13 


_ tothe Ships imploymert, &c. Calking is beating Okum Clking, 
into .every ſeam or betwixt Plank, and Plank; and Okum Okum, 
is ol Ropes torn in pieces like Towze Match, or Hurds 
of Flax, which being cloſe beat into every ſeam with a | 
Calking-Jron and a Mallet, which is a hammer of wood Calking-lon. 
and an tron chitle}, being well Payed over with hot pitch, Paying. 
doth make her more tight then ic is poffible by joyning 
Plank to Plank. » Graving is only under water, a white Graving.. 
mixture of -Tallow, Sope and Brimſtone ; or Train-oil, 
Rofin, and. Brimſtone boiled together, is the beſt to pre- 
ſerve her calking,and make her glib or ſlippery to paſs the 
water 3 and when it is decayed by weeds, or Barnacles, parnacles, 
which is a kind of fiſh like a long red worm, will eat tho< or.-Wormes. | 
row all:the Planks if ſhe be not ſheathed, which is as 
caſing the Hull under water with Tar, and Haire, cloſe 
covered over with thin boords faſt nailed to the Hull, which 
though the Worm pierce, ſhe cannot endure the Tar; | 
Breaming her, is but waſhing, or burning of all the filth groming cr - 
with reeds or broom, either in a dry-dock or upon her Ea- Breanuing. | 
'reene; which is, to make her ſo light as you may bring her Carcene. 
to lie on the one ſide ſo much as may be in the calmeſt water 
you can, but take heed you overſct her not ; and this-is the 
beſt way to breame Ships of great Burthen, or thoſe have 
but fourſharp Flores for fear of bruſing or overſetting Parf- Parſling: . 
ling is moſt uſed upon the Decks and half Decks ; which 
5, to take a liſt of Canvas ſo long asthe ſeam is you would 
parſle, being firſt well calked, then pour hot pitch upon = 
it, and it will keep out the water from paſling the ſeams. 
here remains nothing now as I can remember to the build. 
ing the Hull of the Ship, nor the definition of her molt pro- 
per terms ,. but only ſeeling the Cabins and ſuch other 
parts as you pleaſe, and to bind an end with all things fitting. - 
for the Sea, as you may read in the Covenants berwixet the . 
Carpenter and the Owner, which are thus; | 
If you would have a Ship built of 400 Tunsſhe requires | 
a plank. of 4 inches: if Zoo Tuns, 3 inches : ſmall Ships - 
2 inches, but none leſs. For clamps, middle bands,and flee- * 
| pers ,--. 


- 
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'-pers, they be all of fix inch plank for binding within. The 


reſt tor the ſparring up of the works-of :{quare three inch 


Plank. Lay the beams of the Orlope, if the be 400 Tuns 


at ten foot deep in howle, and all the beams to be bound 
wich two knees at each end,-and a ſtardard knee at every 
beams cnd upon the Orlope,all the Orlape- to be hid with 
{quare three irich plank, and all the planksto be: tree-nailed 
to the beams. ; 

| Six foot ſhould be between the beams-of the Deck and 


Orlope, and ten ports on each ſide upon.the lower Orlope, 


all the binding berween them ſhould be with three inch or 
two incheplank , and the upper Deck ſhould be laid with 


1o many -beams as are fitting, with knees to bind them,, 


laying that Deck with ſpruce Deal of thirty foot long; 
the ſap cut-of, and two inches thick, tor :t is better then, 
any other. . 


Then for the Captains Cabin or great Cabin , the 


Steerage, the half Deck,the Round-houle, the Foreecaſtle, 
and to bind an end with the Capſtern and all things ficting 


For the Sea, the Smiths work, the carving, joyning, and 


painting excepted, are the principal things I remembred 
© be obſerved: for a Charter-party berwixt the Merchant, 
the Malter, and the Owner, you have Prefidents of all 
lores in molt Scriveners thops. ; 


CHAP. 
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Ls. a at YOIWS ” PI- 


CHAP. III: 
How: to proportion the Maſts and Yards, for a Ship, by. 


her Beam and Keel. 
Wo: a Ship is built, ſhe ſhould be maſted, where- A Ship over- 

V in is a greatdeal of experience to be uſed fo well maſted- 
as art; for if you Over-maſte her , either in length or 
bigneſs, ſhe will lie coo much down by. a wind, and 
labour too much a hull , and that is called a Taunt- rarer 
maſt, but if either-too ſmall or too ſhort, ſhe is Under-. hs 
malted or low-maſted, and cannot bear fo greata fail as 
ſhould give her her true way, For a man of war,a well or- | 
dered Taunt-maſt is beſt,bur for a long voyage, aſhort-malt - 
will bear more Canvas, and is lefs ſfubjz& to bear by the _ 
board : T heir Rules are divers, becauſe. no Arrift can build: 
a. Ship ſo truly to proportion, neither ſet her Maſts, but by 
the trial of her condition, they may be impaired or amend- | 
ed: fuppoſea Ship of 300 Tuns be 29 foot at the Beam, if CSI 
her main maſt be 24 inches diameter, the length ofirmuſt 
be 24 yards, for every inchinthickneſs is allowed-a yard in 
length, and the fore-maſt 22 inches in thickneſs, muſt be 
22 yards in length; your Bowle-ſpret both in length and 
thickneſs muſt be equal tothe fore-maſt, the Miſen 17 yards 
in-length, and 17 inches diameter. 

Bur the  Vinle. moſt uſed isto take the + parts* of the-The rule moſt © - 
breadth of the Ship,and multiply that by three, it will give uſed. 
you ſo many foot as your Matn-malt ſhould be in length, 
the bigneſs of thickneſs will bear it alfo,allowing an inch for 
a yard ; but if it. be M made-maſk, or arme-maſk , chat is 4 made Maſt, .._ 
greater than one "Tree, it muſt be more; tor example, fup- or an arme. . 
pon the Ships breadth 30 foot, four fifths of 30 foot are 24 Maſt. 
oor, ſo you find the main Maſt muſt be 24 yards long, for 
every yard is 3 foot 24 inches thorow, allowing an inch to 

— every 


"The StePsS. - 


'Tarpawling. 


Thc Hounds. 


Croffe-trees. 


Treſſel recs. 


An example of 
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every yard. The fore-Maſt is to be in length 4 of the main 
Maſt, which wiil be2o yards wanting one.? part of a yard, 
and 20 inches thorow. The Boulrſpret muſt ever be equal 
with the fore-Maſt. The Miſen-Maſt half the length of the. 
Main-Maſt, which will be 12 yards long, and 12 inches 
diamerer. Now as you take the proportion of the Maſt 
from the Beam or breadth of the Ship, ſodo you the length 
, of the yards from the Keel. | | 
Theſe Maſts have each their Steps in the Ship,and their 
Partners at every Dock where thorow they paſs to the 
Keel, being ſtrong Timbers bolted tothe Beams in cireling 
the Maſts, - to keep them ſteady in their ſteps-faſt wedged 
© for rowing ; yet ſome Ships will not fail fo well as when it 
doth play a little, but that is ve: y dangerous in toul weather, 
Their Cotes are pieces of tarred Canvas, or aTarpawling 
put about them and the Rudder to keep che water out. Ac 
the top ofthe foreMiſt and main-Maſt areſpliced Checks, 
cor thick clamps of wood, thorow which are in-each two 
holes called the Dounds, wherein the Tyes dorun to hoiſe 
the yards, but the Top -Maſt hath but one hole or Hound, 
and one tye. Every Maſt alſo hath-a Cap ita top; which 
1s a piece of ſquare Timber with a round hole in it toreceive, 
the top Maſts or Flag-ſtaffe, ro keep them ſteady and ſtrong, 
leaſt they be born by the board ina ſtiffe-gale. The Croſſe- 
trees are alſoat the head of the Maits, one let into another 
croſs, and ſtrongly boulted with the Trefſel-trees to keep 
up the top-Maſts which are faitened in them, and thoſe are 
at the tops of each Maſts; all the Maſts ſtand upright but 
thz Boultipret which lyeth atong over the: Beak-head, and 
that Timber it relteth on is called the Pillow, - | 
Now tor the yards, ſuppoſe the Ship be 76 foot at the 
Keel, her main yard muſt be 21 yards in length, -and in 
thickneſs but 17 inches. The tfore-yard 49 yards long , 
and 15 inches diameter or thick. The fſpret-fail yard 16 
yards long, and but 9 inches thick, and your Miſ:n: yard 
fo long as the Malt,che Top-yards. bears half proportion to 
the main,-and Fore-yard, and the Top-gallants, che __ ro 
« ".-" $BMlts: 
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'them, but this rule is not abſolute, for if -your Maſts be 
taunt;your Med bins the ſhorter;if a low Maſt,the lon- 
ger : but this is ſuppoſed the beſt, to have the 'main Yard 4 
parts of her Keel in length : the top-Yard + of -the-main- 
Yard ; and the main-Yard for bigneſs 3 parts of an inch, 
for a yard in length. The length of the fore-Yard + of the 
main Yard: the croſsjack-Yard and Spretfail Yard to be of 
-a length, but you - muſt allow the Miſſen-Yard and Spret. 
fail Yard: inch of thickneſs to.a yard in length; Burt to 
give a true Arithmetical and Geometrical proportion for the 
building of all ſorts of Ships, were they all built after one 
mould, as alſoof their Maſts, Yards, Cables, Gordage, and 
Sails, were all the ſtuff ef like goodneſs, a methodical ruke 
'as you ſee might be projected ; but their lengths, breadths, 
depths, rakes and burthens are -ſo variable and different, 
'that nothing but experience can poſlibly teach it. . -- 


———_— 
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The | names of all the Mafts, Tops, and Yards belong - | 
ang to a Ship, —_— 


He Boul-ſpret, the Spretfail-Yard, the Spretſai--Top- 
.- £- maſt, the .Spret-lail-Top-ſail-Yard,! the. fore-Malt, 
the © fore- Yard , the fore-Top-maſt , the /[fore-Topail- 
'Yard,the fore-Top-gallant-Maſt, the fore-Top gallant 1ail- 
Yard, Cotes, Wouldings, Gromits, and Staples for all Yards. 
The main-Maſt, the main-Yard, the main- Top, 'The main=- 
Top-Maſt, the main T op VArG. The-Top-gallant:Malt. 
"The main; Top:-gallant-lail-Yard-. Lhe, Truck is a ſquare 
piece gf wood at .the.top, wherein -you put the; Flagsdtaif. 
'The Mien, the Miſen- Yard,the Mifen ;Top-maſt,;the:Mi- 
ſen-Top-fail Yard: The CrolsJack-In great Ships theythave 
two Miſens, the latter is called = ge | 


Rigging or- 
Cordage. 

A Maſt well. 
rigged. 

A Yard well 
rigged. 
Oxer-rigged. 


All Maſts have 
Stays EXCept 


Dead mens . 
eyes 


CroncS-feet... 
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A Jury Maſt, 'that is, when a Maſt is born by the board;. 
wih Yardh, Roofs, Trees, or what they can, {ſpliced or - 
fiſhed together they make a Jury Maſt, woulding or bind- 
ing them with Ropes faſt triced together with hand- ſpikes, 


as they uſe to would or bind any Maſt or Yard. . 


7 
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Hem. all the Tackling and Rigging of a Shzp 7s made. 
faſt one to another, with their names, and the rea- 


ſons of their uſe. 


= Kigging a Ship, is all the Ropes or Cozdage be-- 
'- longing to the Maſts and Yards ; and it s, proper to - 
ſay, The Maſt is well rigged; or the Yard is-well rig-. 
ged, that is, when all the Ropes are well fifed to a true. 
proportion of her burthen. We ſay alſo, when they are. 
too many or too great, ſhe is over-rigged, and dothmuch- 
wrong a Ship in her failing; for a ſmall weight aloft, is. 
much morein that nature than-a much-greater below, and 
the more upright any Ship goeth, the better.ſhe ſaileth. 
All the Mafts, Top-Maſts, and Flag-ſtaves have Stays, 
excepting the Spret-ſail Top-Maſt ; the main-Maſt Stay is . 
made faſt by a Lannier-to a Coller, which is a great Rope 
that comes about the Head and Boultsſpret, the other end 
tothe head of the main-Maſt. The main Top-Maſt Stay is 
faſtned to the head of the Fore maſt by a ſtrop.and a dead. 
mans epe.The main Top-gallant-Maſts Stay in like manner 
tothe head of the Fore-Top-Maſt. The fors Maſts and ſtays 
| belonging ro them in like manner are faſtned to the Boult- 


I .. 


ſpret, and Spretſail Top-Maſt, and thoſe Stays do help to 


{tay the Boultfpret... The Miſen ſtays do come tothe main 
Maſt, and the Miſen Top-Maſt Stays to the Shrowds wich 


Crows feet: The uſe of thoſe Stays arc to keep the Maſts 


from PIR s,0r too much forwards; 
are many 


ie Lanniers 
all Ropes reeved into the dead mens eyes of all 
| Shrowds, 
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Shrowds, either to ſlacken them or ſet them taut; alſo all the 
Stays have their blocks, and Dead mens eyes have Larniezrs, 
Dead mens eyes are blocks, ſome finall, ſome great, with 
many holes but no ſhivers ; the Crows-feet reeved through 
them area many of ſmall lines, ſometimes 6, 8, or 10, but 
of ſmall uſe more than for faſhion to make the Ship ſhew full p1joca 6x 
-of ſmall Ropes. Blocks or Pullies are thick pieces of Pullics. 
wood having ſhivers in them, which is a little wheel fixed Shiwers. 
in the midſt with a Cock or Pin, ſome are braſs, but the — ONE 
moſt of wood, whereon all the running Kopes do run, 00s OP 
1ome are little, ſome great, with 3, 4, or 5 ſhivers in them, 
and are called by the names of the Ropes whereto they ſerve. 
There are alſo double Blocks, that where there is uſe- of _ GESS 
-mixch ſtrength will purchaſe with much eaſe, but not ſo faſt AR Tous 2 
as the other, and when we hale any Tackle or Haleyard to 
which two blocks do belong, when they meet, we call chat Block and 
vo peer Ropes which —_—_ 
e aregreat Ropes which go up either ſides ; 
.of all Maſts.. The Miſen-main-Maſt and fore-Maſt Shrowds Lobos moore 
bave at their lower ends Dead mens eyes ſeaſed into them, ; 
and are fet up taut by Lanmiersto the chains; at the other 
end, over the heads of thoſe Mafts are Pendants,for Tackles . 
and Swifters-under them. "The Top-Maſt-Shrowds in-like 
' manner are faſtned with Lanniers and Dead-menseyes to 
the Puttocks or Plats of iron belonging to them, alotr over _ 
the head of the Maſt as'the other: 'And the Chains are Chains. 
{ſtrong Plates of iron'faſt bolted into the Ships ſide bythe 
Chain-waile. When the Shrowds -are too ſtiff, we ſay, | 
eaſe them, when too ſlack, we ſay, ſer Taut the Shzouds, To ca(c- 
but the Bouleſpret hath no Shrowds, and all thoſe ſmall hor cr 
Ropes that crok the Shrowds like fteps are called Hatlings. jon", 
The Puttocks go from the Shrowdsof the fore-Maſt,main- 
Maſt or Miſen, to go off from the Shrowds into the Top, 
Cap, or Bowl, which 'is a round thing at the head of either 
Maſt: for men to ſtand in, for when the Shrowds come: near 
the top. of the Maſt, they fall in fo-much, that without the. 
'Puttocks you could not get into the Top, and in a manner 
D 2 @@ they 
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4 they are a kind ofa Shrowd. A Pendant is a ſhort Rops. 
Lb; made faſt at one end to the head of the Maſt or the Yards- 
(118 arm, having at the other end a block with a ſhiver to reeve_ 
vm ſome running rope in, as the Pendants of the back-ſtays and 


{| Tackles hang a.little down on: the inſide of the Shrowds: 
| all Yards-arms have them but the Miſen, into which the 
braces are reeved, and alſo there are Pendants or Streamers 
hang from the Yard-arms, made of Taffaty, or coloured 


Parrels. Flanel-cloth to beautifie the Ship only-: Parrelg are little 
| " round Balls called Trucks, and little pieces-of wood calle{ 
| Wm Kibs, and ropes which do incircle the Mafts, and fſa-made 


faſt co the Yards,that the Yards may ſlip up and down eaſily 
|| Breſkrope,, upon the Maſts, andwith the help of the Bzelt-rope doth 
bil Sanding. keep the Yard cloſe to the Maſt. . The  StandIng-ropes- 
I! ropes. are the Shrowds and ſtays, becauſe. they-are not removed, 
| excepr it be to be eaſed or ſettauter. 
The Tackles, The Tackles or ropes run in three parts, having a 
are of divers Pendant with a block at the one end, and a block with a- 
"ort>@%. hook at the other, to heave any thing in or out of the Ship; 
they are of divers fſorts,as the Bores-tackles made faſt,the- 
onetothe fore Shrowds, the. ather to the main, to hoiſe the- 
j Boat in or out: Alſo the tackles that keep firm the Malts from 
ſtraying- The Gunners tackles for haling in- or out the - 
Ordnance : but the Winding: tackle is the greateſt, which- 
1s a great double block with three {hiversto theend of a ſmall 
Cable about the head of the Maſt;.andſerveth as a Pendant; - 
Guy-- to which is. made faſt a Gup; -which is a rope brought toit 
From the fore Maft, to keep the weight upon it ſteady, or 
from ſwinging to andagain :Intothe block is reeved a Daw- 
awſer.." fer,which is alſo reeved thorow:another doublock,having a- 
itrop, at the end of it , which put thorow- the eye of the 
$rop-block. ſlings is locked inta it with a fid, and fo hoiſe the goods in 
vi! Car-harpings, Or out by the help of the Snap block. | 
' If _ ' Catharpings are ſmall ropes run in little blocks from - 
Hi one fide of the Ship to the other,neer the upper deck to keep 
the Shrowds tight for the more ſafety of the Maſts from row- 


ling: The Palpards belong to. all Maſts, for by _ ws 
oiſ.. 


Haiyargs, 
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hoife the Yards to thair height, and the Ties are the ropes 


- | hy whichtheYardsdo hang,and do carry up theYards when 


we ſtrain the Halyards ;-the main-Y ard and fore-Yard Ties 
are firſt reeved. thorow the Rams-head, then thorow the 
Hounds, with a turnin the eye of the ſlings which are made 
faſt to the Yard ; the miſen-Yard and: top-Yard have but 
ſingle "Ties, that is, one doth bur run in one part, but- the 
Spret-ſail Yard hath none; for it is made faſt with a pair of 
ſlings to the boltſpret. A Yozſe is a rope made faſt to the 
fore-maſt Shrowds, and the Spretfail -ſheats,- to keep thoſe 
ſheats clerr of the anchor-Jookes. 

To Sling is to make faft-aty Cask,Yard,Ordnance , or 
the like in a pair of Slings,and Slings are made ofa rope 
oy at either end into it ſelf with one eye ateitherend, 
olong as to be ſufficient to receive the Cask,the middle part 
of the rape alſo.they 1ſeaſe together, and fo maketh another 


2F 
The Ties. 


A Horſe. 


To <ling.- 
Slings, 


eye to hitch. the hook of the tackle, anotherſort are made - 
much longer tor the hoiſting of Ordnance,another is a chain- 
of iron to ſling or bind the Yards taſt aloft to the crofs 


treesin a fight, leſt the Tie-ſhould be cut, and ſo the Maſt 
muſt fall, The Canhookg are two hooks faſtened to the 
end of a rope with a nooſe, like that the Brewers uſe to 
ſling or carry-their barrelson;and thole ſerve allo to take in 
or out Hogſheads,or anyother commodities, A Parbunkel 
i5 two ropes that have at each end a nooie or lump thatbeing 
croſſed,s you may et any veſlel that hath but onehead upon 
them, bringing but the loopes over the upper end of theCask, 
fix but the tackle. to them,and then the Veſſel will ſtand 
ſtraight in.the midſt to heave out,or take in without ſpilling. 

Puddings are ropes nailed round to the Yardsarms cloſe 
tothe end, a pretty diſtance one form another, to-ſavethe 
Robbins from galling upon the Yards, or to ferve the an- 
Chors ring to-faye the clinch of the Cable from galling: And 
the Nobbing are. little lines reeved into-the eylotholes of 
the Sail under the Head-ropes, to make. fay the Sail. to 
the Yard, for in ſteadof tying, Sea-men always fay, make 
faſt. Dead lines, are.the ropes that make all the Sails faſt 
to. the Yard. | Furling 


. 


- — 


Can hookes 


A Parbunkel. : - 


Puddings, 


Robbins: 


Head-lines, 


- 


--Furliog- lines. 


A ſmiting-line 
ſide one, and by theſe we faxthel or bind up the Sails. The 


Brales. 


Creen2les. 


Bolt-ropes. 


Bunt-!lines. 


©» Clew-Garnet. 


Clew-line. 


A Clew. 


Goaring, 
-Tackes. 


Sheath, 


Braces, 


tle Clew. Tackes are great ropes 


T he Sea-mans Grammar, 
Furling-lines are ſmall lines made faſt to the Top-fail, 


'Top-egallant>fail, and the Miſlen-yards arms. The Miſſen 


hath butone called the Smiting line, the other on each 


2aleg are:{mall ropes reeved through blocks ſeafed on 
each fide the ties, and come down betore the Sail, and at 
the very skirt are faſtened to the Creengles, with them 
we furle or farthel our Sails a croſs, and they belong only 
to the two Courſes and the Miſſen : to hale up the Brales, 
or brale up the Sail, is all one : Creengleg are little ropes 
ſpliced into the Boltropes of all Sails belonging tothe Main 


; and Fore-maſt, to which the Bolings-bridles are made faſt, 


and to hold by when we ſhake off a Bonner. - 
Boltropes is that rope is ſewed about every Sail, ſoft 
and gently twiſted, for the betcer ſewing and handling the 


| Sails. Bunt lines is but a ſmall rope made faſt to the midſt 


of the Boltrope to a-Creengle reeved through a ſmall Block 
which is feaſed to the Yard,to trice or draw up the bunt of 
the Sail, when you farthel or make it up. The Clew-garnet 
is 2 rope made faſt to the Clew of the Sail,and from thence 
runs in a block ſeaſed to the middle of the Yard, which in 
'Furling doth hakeup the Clew of the Sail-eloſe to the mid- 
dle of the Yard, and -the Clcw-line is the ſame to the Top- 


-{ails, top-gallant, and Spretefails,as the Clew-garnet is to the 


Main and Fore-ſails. 'The Clew of a Sail is the lower cor- 
ner next the Sheet and Tackes, and ftretcheth ſomewhat 


goaring or ſloping from the ſquare: of the Sail, and accor- 


ding tothe Goaring ſhe is ſaid to ſpread a great or a ht- 
; which having a wall- 
knot at oneend ſeaſcd into the Clew of the Sail and ſo rec- 


ved firſt through the Cheſtres, and then comethiin at a hole 

21 the Ships ſtdes,this doth carry forward the clew of the Sail 
to makeititand cloſe by a wind. The Sheatg are bent to 
the Clews of all Sails, in'the low-ſails they hale aft the 


Clew ofthe Sails, but in Top-fails they ſerve to hale them 


_ home, char is, to bring the Clew clote to the Yards-arm. 


The Deaces belong to all yards but the Miſſen, every yard 
hath - 
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hath two reeved at their ends thorough two pendants; and 
thoſe are to {quare. the yards,or traverſe them as you pleaſe. 
The Boling is made faſt to the leech-of che Sait about the 
midft:to make it ſland the ſharper or cloſer by a winde, it 
isfaſtened by two,three,or four Ropes like a Crows foot to as 
many parts of the Sail which is called the Boling-b2idles, 
only the Miſſen-boling is faſtened to the lower end of the 
Yard, this Rope belongs to all Sails except the Spret-ſail, 
and Spret-fail 'Top-fail, which not having any place to 
hale it forward by;they cannot uſe thoſe. Sails by a wind : 
Sharp the main Boling.isto hale ic raut: Hale up the 
Boling, is to pull it harder forward on: check or eaſe tht 
Boling is to let it be more ſlack. 
.- Lee-fanngs is a Rope reeved into the Creengles of the 
courſes, when we would hale in the bottom of the Sail;tolaſh 
ona bonnet,or take in the Sail;andfeeving-is but drawing 
a Rope through a block or oyletto run-up and down.Eech- 
lines are ſmall Ropes made faſt tothe Leech of the top-ſails, 


23 
\Boling, 


Boling-bridles, | 


Sharp the 'Bo» 
ling. 

Hale the 
Boling. 

Check the 
Boling. 

Lee fanngs. 


Reeving. 
Leecilines. - 


for they belong to no other; and are reeved into a block at 


the:Yard cloſe by the Top fail ties, to-hale in the Leech of 
the Sail when you cake them in.The'Leech of a Sail is-the 
outward fide of a'skirt of 'a Sail, from the earing to the clew; 


Leech of a - 
fail... 


and the Earing is'that part of the Bunt-rope which at all: Earings: -. 


the four corners of the Sail is left open as it were a-ring. The 
ewo upmoſt parts afe put over the ends.of the Y ards-arms, 
and fo mads faſt to the. Yards,and chvowermeſt are ſealed 
or bent to the Shears, and tacks-into the clew,” The Lifts 
are two Ropes which belong to all Vards-arms, to xop the 
Yards ; that is, to make them hang higher or- lower at 
your pkeaſure, But the tap-lail Tifts do ſerve for-Sheats to 
the. Top-gallant-Yards,the haling them is called the topping 
the Lifes, as "Topaftarboard; or Fop-a-port. . - | 

* Hegg are ſiall Ropes pavttifoughth &” Bolt-ropes of the 


Ben | LIE 
Lifts. 


Topping the- . 


_ Lifts. 


Legs. - 


main ard fore-ailnear to-a foot inlength ſpliced each end . 


into the other in the Leech oC harkog little eye- . 
Q- 


whereunto the Martnets are {aftened by two hitches, and 
the end ſeaſed intoche ſtanding parts oftheMFartnets, which 
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Latchets, 
Laſhing. 


The Loofe- 
hook. 


Chefters. 
- Bouſe, 
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A Bonner. 
A Drabler. 
A Coarſe. 


A Knave-line, 


Knettels. 


ROPE-Yarnes» 


I1pnet, 


Mats or Panch, 
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are allo ſmall lines like Crow-feet reeved through a block at 
_the[Fop-maſt-head,; and fo comes down by the Maſt to the 


Deck ; but the Top»fail Martnets are made faſt to the head 
of the Top-gallant'maſt,and comerh but to:the top, where it 
is haled and called the Top-martnets,they ſerve to bring that 
part of the Leech next the Yards-armup cloſe to the Yard. 
Zatchets are ſmall lines fowed:in the Bonnets and Drablers 
like loops to laſh or make faſt the Bonnet to the courſe, or the 
courſe tothe Drabler, which we calllafhing the Bonnet to 
the courſe, or the Drabler to the Bonner. *Fhe Trfe-Hok 
is.a tackle with two hooks,one to hitclr into. a chingle of the 
main,or fore=Sail,.in the Bolt-rope in the Leech of the Sail 
by the clew, and the other to ſtrap ſplicedto theCheſtres to 
Houſe or pull. down the Sailto ſuccour the tacks/ina'ſtiff-gale 
of wind, -or. take-off. or put 0n a: Bonnet or a D2abler, 


Which are-ewo ſhorr ſails: to':take'offf or put to the fore- 


Courſe or the main, whichis the fore Sail, or main«Sail. - 
The Knave-line is a Ropes hath one end faſtened tothe 
crols-trees,and fo comes down by the ties to the Rams-head, 
ro: which is ſeaſed a iſmall piece of wood ſame twofootlong 
with j bole in-the.efid, Whereunto the line-is reeved, and 
- brought to the Ships; ſide,  ahd haled-taut tothe Railes to 
keep the ties and Halyards from turning about one anather 
when theyare new. Kinettels are two Rope-yarnes twiſted 
together, and .a knot. at each end, whereunto to ſeaſe a 
| block, a rope, : or «he; ike: -Ftope-parng are the. Yarnes of 
. an) rope untwalted;rhey: ſerye-to farve {mallropes,or make 
 Sinnet,, Wats; Plats; or-Caburns, and. make up the 


- oails at the Yardsjarmss! :: 


Sinnet is a ftring made of Rope-yarn commonly of two, 
four, ſix, eight or nine ſtrings platted in three parts, which 
being beat flat they uſg 34-to /ſarve ropes-ar MFatse. - 'Thar 
which we calla Panch,are broad clouts, woven of Thrims 

- and Sinnet together, - to. Jaye things from galling about the 
. main and forg-Yards, at the/Ties,and-alſo-from the Maſts, 
and upon the Boltfpret, Loufe, Beake-head or Gunwaile, 
to ſave+the_clewes of the Sails from: galling or fretting. 


Caburn 


— 
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* Caburnte is a {mall line made of Spun-yarn to make a bend Caburne. 
of two Cables, or to ſeaſe the Tackels,or the like., Heabug Seaſing. 
EIS 


rope;and this is called around Splire-; butthe'eut Splice 4 round ſplice, 

is to let one into/anather with as much diſtance as you will, A cur Splice. . 

and yet be ſtrong,and undo when you wil. Now to make an” 

end of this diſcourſe with a Knot, you are to know, Sea- A Knor, 

men uſe three, -the firſt is called the Wall-Kknot, which is a 4 Wall-Knor. 

round knob, ſo made with the ftrouds or layes of a rope, ic 

cannot flip-z/ the Sheets, Tackes, and Stoppers uſe this - | 

knot. The eboting: knot is alſo ſo firmly madeand faſtened A goling-knor, 

by the bridlesintothe'creengles of the ails, they will break, 

or the Sail ſplit before ic will lip. The laft is the Sheepſhank Sheepſhatia- 
whichisa knot they caſtthem _ a runner or Tackle when Knot. 


it 
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it.is too. long to take in the goods, and by this knot they 
can ſhorten a Rope without cutting it, as much as they liſt, 
and preſently undo it.again, and yet never the. worſe, 


TY ELECT 
_—_= 


CHAP. VI. 


What doth Leloug to the-Boats and Skiffe, with the de- 


A long: Boat, 


A Shallops, 


Tarpavling, 
Bails. © 


_ Aning. 


is 


 Finition of all thoſe Thirteen Ropes which are only pro- 
perly called Ropes belonging to a Ship and the Boat, 
and their uſe. £ 


F Boats there are divers ſorts, but thoſe belonging to. 

F Ships, are called either the Long-Boat,, or Ships 
Boat, which ſhould be able to weigh her Sheet- Anchor,. 
thoſe will live in any. reaſonable Sea, eſpecially the Long- 
Boat : Great Ships have alſo other ſmall Boats called Shal- 
tops and Skiffg , which. are with more eaſe and leſs 
trouble rowed to and again upon: any.ſmall occaſion. To. 
a:Boat-bzlongs a Maſt and Sail, a Stay-ſheet and Halyard,. 
Rudder, and Rudder-Irons, as:to a Ship, alſo in any Dif. 


covery, they. uſe a Tarpawling, which is a good piece of: 


Canvas waſhed over with Tar, to cover the Batles. or- 
Hoopes over the Stern of their Boat, where they lodg in an- 
Harbour,which.is that you calla Tilt covered with Wadmall 


in your Wherries ;- or elſe an Awning, which is but the 
 Boats-ſail, or ſome piece'of an old Sail brought over the: 


Yardand Stay,and boomed out with theBoat-hook,ſo ſpread, 
over their heads, which is alſo much uſed, as well a ſhore 
as in a Ship, eſpecially in hot-Countries to keep men from. 
the extremity of heat or wet, which is very. oft: infe&ious,. 
Thoughts are the Seats whereon the Rowen ſit ; and 
Thowles ſmall Pines pur into little holes inthe Gunwails 
or upon the Boats-ſide, againſt which they bear the Oars- 
when they row they have alfa a David ; and alſo in Lone: 

oats 


— 
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| hoats a windleſs to weigh the Anchor by, which is with 

more eaſe than the Ship can. The two arching-timbers «- 

g2inſt the boat-head are called Carlings. Man the boat'is to 

put aGang of men, which is a company into her, they are a Gang. 
commonly called the Coxſwains Gang,who hath thetharge 

of her. Pre the Boat is to bail or caſt out the water.Trim Free or Bail. 
the Boat is to keep her ſtraight. indthe Boat is to bring Trim; Boar, 
her head the other way. Yold water is to ſtay her. P02 - _ Boat, 
bear is to hold ſtill any Oar you are commanded , either Bonk 
on the broad,or whole ſide. A freſh Spell is to recieve the a $yell. 
Rowers with another Gang: Give the Boat more way for a | 
dram of the Bottel, who lays Amends, one andall, Dea, Vea, vea, ven, 
vea, vea.vea,vea, thatis, they pull all itrongly cogether. | 

The Entering rope is tyed by the Ships ſigle, to hold by The Entering- 
as you goup the entering Ladder, cleats, or wailes. be PI 

The Bucket-rope that is tied to the Bucket by which rucker rope. 
you hale and draw water up by the Ships ſide. *' ; 

The Bolt-ropesg are thoſe wherein the Sails are fowed. pglt-ropes. 

— The Pozt-ropes hale up the Ports of the Ordnance. Þ Port-ropes: 

The Jeare-rope 5s a piece of a Hawſer made faſt ro the 
Main-yard,another to the Fore-yard cloſe to the Tiet,reev- 
ed through a Block which is ſeaſed cloſe to the top, and ſo 
comes down by the Maſt, and is reeved through another 
Block at the bottom of the Maſt cloſe by the Deck ; greac 
Ships have on each ſide the Ties one, but ſmall Ships none : 
the uſe is to help to hoiſe up the Yard to ſucccur the Ties, 
_ though they break yer they would hold up the 

aſt. 

The Pzeventer-rope is a little one ſeaſed croſs over the preyenter- 
Ties, that if one part of them ſhould break, yet the other rope. 
og not run through the Rams head to indanger the 

ard. | 
The Top:ropes are thoſe wherewith we ſet or ſtrike the Top-rope. 
main or fore-top-maſts, it is reeved through a great Block 
{caſed under the Cap, reeved through the heel of the Top. - 
maſt thwart Ships, and then made faſt to a ring with a 
clinch on the other ſide the Cap,the other part comes down - 


by 


Jeare-rope. 


28. 


Recl-ropts: 


Rudder-rope.. 


Cat-rope: 
Buy-I OP©: : 


Boat-rope- | 
Theſt-roPe. 


Sþgaringe. 


J witl ting. 
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by. the Ties, reeved into the Knights, and fo brought to. 
the. Capſtain when they ſet the Top: maſts, 

The Kiel rope, you have read in the bujlding,is of hair 
in the Keel to ſcower the Limber-holes.. 

The Nfudder-rope is reeved through the Stem-poſt,and 
goeth through the head-of the Rudder, and then both ends. 
Spliced together, ſerves to-fave the Rudder if it ſhould be 
{truck off rhe Irons. 

The Cat-rope is to haiezup the Cat, - 
Bop rope is that which is tied tothe Boy.by the 


ane end, and the Anchors flook-by the other. 


The Boat-rope is that which: the Ship doth: row her 
Boat by, at her Stern. 

The Cheſt rope is added to the Boat-rope when ſhe is 
towed at the Ships-ſtern, to keep her from ſhearing, that is, 
from ſwinging to-and.again ; for-in.a ſtiff gale ſhe will make-- 
fuch'yaws, and have ſuch girds, it would -indanger her to 
be torn in pieces, but that they uſe to [wift her, that is, to 
incircle the Gunwaile with a good rope,and to that mal e__. 


fait rhe Chelt:rope, | 
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CHA Fc... VIR 
The Names of all ſorts of Anchors, Cables, ard Sails ; 


and how they bear their proportions, with their uſe : 
Alſo how the Ordnance ſhould be placed-, and the 
Goods ſtowed in a.'Shjp. 
Tx proper terms belongitig to Ancho28'are many : 
. the leaſt are called Kedgers, to uſe in calm wea- 
ther in a ſlow-ſtream, or to kedge up and down a narrow 
River, which is when they fear the wind or tide may 


A Redpers - 


drive them-onſhore ; they row by her with an Anchor ina 


Boat, and in the midſt"of-cthe ſtream, or where they find 
molt fit if the Ship come too near the ſhore, and fo by a 
Hawſer wind her head about, then weigly it again till the 
like occaſion, and this is Kedging. There is allo a Stream- 
Ancho2 not much bigger, to ſtem an eafie ſtream or tide. 
Then there is the firſt, fecond, and third Anchoz. yet all 
ſuch as a Ship in fair weather may ride by, and are called 
Bow-Anchors:The greateſt is the Sheet-Xnchoz, and never 
uſed but.in great neceflity. They are commonly made ac- 
cording to the Burthen of the Ship by proportion, for that 
the Sheet- Anchor of a{mall Ship will not ſarve tor a-Kedger 
to a great Ship. Alſo it beareth a proportion in it-ſelf,gs the 
one flook, which is that doth ſtick in the ground, is but 
the third part of the Shank in length ; at the head of che 
ſhank there isa hole called an Epe;and inita tting,wherc- 
iis the Nut co which there is fait fixed a Stack.of wood 
crofling the Floks,and the length 1s taken from the length 
of the Shank. Theſe differ not in ſhape but in weight, from 


wo hundred, to three or tour thouſand weight, Gzapels 


or Gzaplings,; are ne teaſt of all, and have four Flooks 


bu: 


Stream-An- -- 
chor. 

The firſt, - 
Second, 
Thizd Anchor, 
Sheet-Anchor.” 


An Anchors 
Shank. 
F!OOKR. 
Shoulder. 
Beam or Nat, 
FE 

R:ng. . 
StOLK; 
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but no ſtock; for a Boat to ride by, or to throw into a Ship 

in a fight, to puil down the gratings or-hold faſt, 
A Cable, the The Cableg alſo cairy a proportion'to the Anchors, but 
firſt, ſecond, iF it benor three ſtroud, it'is accounted but a Hawler,yet a 
and third. oreatShips Hawſer may be a Cable to the Sheet-anchor for 
| a ſmall Ship : and there is the firſt, ſecond, and third Cable, 
Shcer-Anchor- beſides the Sheet-Anchoz Cable. 1f the Cable be well 


Caivle. made,we ſay it is well laid. To Heckell or farye the Cable, 
keckell, as is faid, is but to bind ſome old clours to keep it from gal- 
$-lice, ling in the Hawlſe or Ring. Splice a Cable, is to faſten 


two ends together, that it may be double in length, to make 
A ſhor of the Ship ride with more caſe, and iscalled a ſhot of Cable. 


Cable. Quoile a Cable, is to lay ir up in a round Ring,or fake one 
__ above another. Pap moze Cable, is when you carry an 
Pay more Ca» Anchor our inthe Boat to turnover. Pap cheap, is when 
ble; - you over ſet ir, or turns it over-board faiter. Deere mo2e 


wy dope Cable, is when you ride at Anchor. And end fo2 end is 
-—- ws 4 .when the Catle runneth clear out of the Hawle,or any rope 
End for end, Out of his ſhiver. A Bight is tO hold by any part of a coile, 
A Pighr, that is,the upmoſt fake. A Bitter is but the turn of a Cable 


about the Bits, and veere itout by httle and little. And the 


- eer, ng, Bitterg cnd is that part of the' Cable doth ſtay within 

Gert. board. Gert, is when the Cable is fo taut that upon the 
turning of atide, a Ship cannot go over it. 

To bend To bend the Cable to the Anchor, is to make it faſt to 


Unbend. the Ring 3 unbend the Cable , is but to rake it away,which 
| | we uſually do when we are at Sea, and to tie two ropes or 
Pending, Cables together is called bending. Pitch,is to catch hold 
Hirch. ot any thing with a rope to hold ic fatt, or with a hook, as 
| | hicch the Fiſh-hook to the Anchors flook, or the Tackles 
eaders, into t:e Garncts of the Slings. Fenders are pieces of old 
Junkes. F auſ:rs called Junkes hung over the Ship-fides to keep 
iFem from bruiting. In Boats they uſe Poles or Boat- 

Breſt-faſt., hooks to fend cM che Boat from bruiting. A Belt faſt is a 
| r&pe which is faltened to ſoine patt of the Ship torward on, 
Stern-faſt, To hold her head ro a Wharf? or any thing,and a Stern faſt 
is the ſame in the Stern. 'The uſe for the Hawſer is to 


warp 
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warp the Ship by which is laying out an Anchor ,.und wind 
her up tot by a Capſtern. rouſing is but Pulling the flack- Rouſong, 
neſs of any Cables with mens hands into the Ship. The 
Shank-panter is a ſhort chain faſtened under the Fore- Shank-panter. 
maſts ſhrowds-with a bolt to the Ships ſides, and at the other 
end a rope to.make faſtthe Anchor to the Bowe. To Stop Stop. 
is when. you come toan Anchor,and veeres out your Cable, 
but by degrees till the Ship ride well, then they ſay ſtopthe 
Ship. To thoſe Cables and Anchors belong ſhort pieces of 
wood called Bops , 'or cloſe hooped Barrels like Tankards Boyes 
as is ſaid, but much ſhorter,to ſhew you the Anchor and help * 
to weigh it, there is another ſort of Cans called Can.Boys c,.po1c. 
much greater, moored upon ſhoules co give Marriners war- : 
ning of the dangers. | 

The Main ſail and theFoze ſail is called theFoze-courſe, 
andthe main courſe,or a pair of Courſes. Bonits andDra- Siles._ . 
blerg are commonly. one third part a piece to the Sail they Manoa | 
belong unto in depth,but their proportion 1s uncertain for Main-ourls, 
ſome will make the main-Sail ſo deep, that with a ſhallow Fore-courſe. 
Bonit chey will cloath all the Maſt wichout a D2abler, buc Sonvers- 
wichour Bonnets we call them but Courſes; we fay,laſh on 2ave®: 
the Bonet co the Courſe, becauſe it is made fait with Latchets 
into the Eylot-holes of the Sail, as the Drabler is to it, and 
uſed as the wind permits. There is alſo your Main-top ſail, Main-top-fail. 
and Fo2e-top-ſail, with their Top-gallant-ſails, and in Fore-top-fail. 
a fair Gate your Studding-ſails, which are Bolts of Can- OO_ 
vas, or any cloth that will hold wind, we extend alongft $;y4qing-cils. 
the ſide of the Main fail, and Booms ic out with a Boom or 
long Pole,which we uſe alſo ſometimes to the Clow of th: 
Main-ſail, Fore-ſail, and Spret fail, when you go before the Miſfen. _ 
Wind or Quartering, elſe not. Your Miſen , and Mifen- m—aomy) x! in | 
top-fail, your Spret and Spyet-top-fall, 2s the reſt, take Soret-lail-rop, 
all their names of their Yards. A Dnift-ſatl is only uſed Sail. 
under water, veered out right a head by Sheets, to keep the Priſ-lall. 
Ships-head right upon the Sea in a ſtorm, or when a Ship 
drives too faſt in a current- A Netting fall is only a Sail Netting-(ail. 
laid over the Netting,which is ſmall Ropes from the _—_ Nettings, 
. the 
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W'aiſt-trees, 


© Route-trecs. 


Srantions, 
GratingS 


Head-Sails. 


Afcer-Sails. 


" Leech. 


p Goring. 
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the Fore caſtle to the Poop,ſtretched upon the Ledges from 
the Waift-tres to the Koutfe trees, which are only {mall 


Timbers to bear up the Gzatings from the half-Deck to 


- the Fore-caltle, ſupported by Stantiong that reſt upon the 


half-Deck; and. this Netting or Gzating, which is but 
the like made of Wood,you may let np or take down when 
you pleaſe, and is called the cloſe Fights fore and afr. Now 
the uſe of thoſe Sails is thus, all .Dead-ſatls, which are 
thoſe belonging-to the Fore maſt and Bolt-ſpret,do keep the 
Ship from the Wind or to fall off: All After-ſatls, char 
is, all the Sails belonging to the Main-maſt and Milſen, 
keeps her to Wind-ward, therefore few Ships will ſtear up- 
on Quarter-winds with one Sail, but muſt have one after 
Sail, and one Head-ſail. The Sails are cut in proportion 
as the Maſts and Yards are in breadth and:lengrh, but che 
Spret-ſail is 3 parts the depth of the Fore fail, and the 
Miſen by the Leech twice fo deep as the Maſt is long from 


'the Deck to the Hounds. The Teech of a Sail is the our- 


ward ſide or skirt of rhe Sail from the Earing to the Clew, 
the midUle betwixt which we account thz Leech. The Clew, 
is the lower corner of a Sail, to which you make faſt your 
Sheets and Tacks, or that which comes goring out-from 
the ſquare of the Sail, for a Square-ſail hathno Clew, but 
the Main-ſail muſt be cut Gozing, becauſe the Tacks will 
come cloſeraboard,and ſo caule the Sail to hold more wind; 
now when the Sail js large and hath a good Clew, we ſay 
ihe ſpreads a large Clew, or ſpreads much Canvas. In .ma- 


| king thoſe Sails they .uſe two ſorts of Seams down the 


A Round-ſeam. 


Sails, which doth ſew the breadth of the Canvas together, 


the one we call a Monk ſeam, which is flat, the other a 
ound ſeam, which is ſo called becauſe it is round. 
The Ship being thus provided, there wants .yet. her 


Ordnance , which ſhould be in greatneſs according to her 


A Tier, 


Third. 
Second, 


building in ſtrength and burthen , bur .the greateſt com- 
monly lieth loweſt,which we-call-the lower Tier, if ſhe be 
furniſhed fore and aft.. Likewiſe the ſecond Tier, and the 
third, which are the ſmalleſt, The Foreccaſtle a_ 

al 
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half Deck \ being alſo furniſhed, we account half a falfa Tier. 
Tier. 

Stowage or to Stow, is to put the goods in Howl in Stowage 
order. The moſt ponderous next the Ballaſt, which is ib : 
next the Keekon to.keep her ſtiffe in the Sea. Ballaſt is 
either Gravel, Stones, or Lead, but that which is drieſt, - 
heavieſt,and' lies cloſeſt is beft. To find a leak,they Trench Trench the 
the Ballaſt, that is, to dwide ir. The Ballaſt will ſom- —_—_ 
cunes Hhoot, that is, run from 6ne ſide'to another, and fo . 
will Corn and Salt, if you make-not Pouchesor Bulk-heads, 
which when-the Ship doth heeld is Fery dangerous toover- 
ſet or turn the Keel upwards. For Cask that is ſo ſtow=--__ . 
ed, Tier above Tier with Ballaſt, and Canting-Coities , 1*" 
which are little ſhort peices of wood or Billets cut with a ; 
ſharp ridge or edge toliebetwixt the Cask ; and Htanding- $eandin. 
Coineg are Billets or Pipe-ſtaves, ' to make them they cane. Coins. 
not give way nor ſtir. The Ship will bear much, that is, Tobcar. 
carry much Ordnance or goods, or bear much Sail ; and 


when you let any thing down into the Howl, lowering it Amain. 
by degrees,they ſay, Amin; and being down, Strike. Stcikc- 
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CHAP. VII. 


The Charge and Duty. of the Captain of a Ship, and 
' every Office aud Officer i» a Man of War. 


The Captains \HE Captaing Charge is to, command all, and tell 
Charge. T the Maſter to what Port he will go,or to what Height, 
In a Fights he is to give Direction for the managing there- 
of, and the Maſter is to ſee the cunning of the Ship, and 


_ ———————_———_ 


Trimming of the Sails. | 

The Maſter The Maſter and his Mateg are to dire the courſe,com- 

and his Mates. mand allthe Sailers, for Steering , Trimming, and Sailing 
the Ship ; his Matcs are only hid Seconds, allowed fom- 

; times for the two Mid-Ships-Men, that ought to take charge 

of the firſt prize. 

The Pilot. The Pilot-when they make Land doth take the charge. 

| of the Ship till he bring her to Harbour. | 

The Chirvroi, The Chirurgion is to be exempted from all duty; but 

on and iis to attend the Sick, and cure the wounded : and good care 

Mate. would be had he have a Certificate from Barber-Chirurgt- 
ons Hall of his ſufficiency, and alſo that his Cheſt be well 
furniſhed both for Phyſick and Chirurgery, and ſo near as 
may be,proper for that clime you go for,which neglect hath. 
been the loſs of many a mans Life. 

TheCap- The Cap Merchant or Purſer hath the charge of all 

Merchant.or the Carragaſoun or Mcrchandize , and doth keep an ac- 


Purſer, count of all that is reccived, or delivered, but a Man of 


War hath only a Purſer. Fo. 

The Cunncr The Maſter Gunner hath the Charge cf the Ordnance, 
with his Mate, and Shot, Powder, Match, Ladles, Sprunges, Worms, Car: 
ind quarter 7rages, Arms and Fire-Forks; and the reſt of the Gunners, 
Gunners, c7Quarter Gunners co receive th2ir Charge from him ac- 
coraing to directions, and to give an account of their ſtores. 

The Carpen- The Carpenter and his $Hate, is to have the Nazls,Cln- 
rerand lis £25, Roove and Clinch nailes, Pikes, Splates, Rudder Irons, 
late. Pump*- 
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Pump mails , Skupper nails , and Leather, Sawes, files, Hat- 
* chets, and ſuch like, and ever ready for calking, Breaming, 
Stopping leaks, Fiſhing, -or 1plicing the Maſts or Yards as 
occaſion requireth, and togive account of his Store. 
_-* The Boatfwain isto havethe Charge of all the Cordage, The Boat- 
Tackling, Sails, Fids and Marlimg=ſpikes , Needles, Tine, ſain and his 
Sail- cloth, and Rigging the Ship, his Wate the Command Mate. 
of the Long: Boat, tor the ſetting forth of Anchors, weighing 
or fetching home-an Anchor, Warping, Towing,or Moring , 
and to give an account of his Store. | 
The Trumpeter is always to attend the Captains Com- The Trumpe- 
mand, and to ſound either at his going a Shore, or com- ©": 
ing aboard, at the-entertainment of Strangers, alſo when 
you hale a Ship, when you charge, board, or enter ; and 
the Poop is his placeto ftandoorfit upon, if there be a noiſe, 
they are to attend him, if there be not, every one hedoth 
teach'to bear a part, the Captain'is toincourage him, by 
increaſing his Shares, or pay, and give the Maſter Trum- 
peter a reward. - 
The Marſhal is to puniſh Offenders, and to ſee Jnſtice The Marſhal, 
executed according to Directions ; As Ducking at the Yards 
Arm , baling under the Red}, -bound to the Capftern , or main- 
Maſt with a Basket of Shot about his Neck, ſetting in the Bil- 
bowes, and to pay the Cobty or the Adorjoune 3 but the Boys 
the Boatlwain is toſee every Munday at the Cheſt, to fay 
their compaſs, and receive their puniſhment for' all their 
Weeks offences» which done-, they are to have a quarter 
Can of Beer, and a Bisket of Bread, but if the Boatſwain 
Eat or Drink'before he catch them; they are free. at SRL 
The Co2pozal isto ſee the Serring and Releiving the Watch, The Corporal. 
and fre all the Souldiers and Sailers keep their arms clean, 
Neat, and Yare, and teachthem their uſe. 8 | LS 
The Steward is:to deliver out the Yi#uals according to The Steward. 
the-Captains dire&tions, and Meſs them four, five, of ſix, 4d his Mate. 
as there-is occaſion. WD 
The Quarter-Maſters have the Charge of the Howle, x4... Quarter- 
for Stowing, Romaging and - rimming the Ship in the hold; maſter. | 
© 2 and 
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and of their Squadrons for the Watch, and for Fiſhing-to 
have a Sayne, a Fig's , a Harpim-yron, and Fiſhhooks, .for 
Porgos, Bonetos, Dolphins, or Doragos, and Rayling-lines for 
Mackrels, 
The Cooper The Coopex is to leok to the Cask,. Hoops and Twigy, to 
and his Mate. Fe or repair the Buckets, Baricos, Cans, Steep-tubs , Run- 
lers, Hogſheads, Pipes, Buts, ec. For Wine, Bear, Sider, . Be- 
 werage, Freſb-water, Or any Liquor. | 
_—— The Corſwain is to have a choice Gang: to attend the 
1 me Skiffe, togo to and again as occaſion commandeth. 
The Cook and The Cook is to dreſs and deliver out the Vietual , he 
his Mate, hath his Store of Quarter Cans, ſmall Cans, Platters, Spoons, 
Lanthornes, &;, And is to give his Account of the remain- 


der. 
The Swabber, . KF, he Swabber is to waſh apd keep clean .the Shipand' 
aps. 
 TheLyar; The Liar is to hold his place but-fora week, and hethat 
is firſt taken with a lie, every Monday is ſoproclaimed at 
the main-Maſt by a general cry, @ Liar, a Liar, a Liar, 
he is under the.Swabber, and only to keep cleanthe Beak- 
; head, and Chains. ' | 
The.Sallers,, © The Sailers are the ancient men for hoifing the Sails, 
geting the tacks aboard, haling the-Bowling,. and Steering 
e Ship. 
ONE — The VounkerS-are the young men called fore-Maff-men 
_YR__ to take. in the top ſails, or Top er Yard, oh eg the 
Sails, or Slinging the Yards, Bouſing or Triſing, and take 
their turns at Helm. 
The Lieute- The Lieutenant is to aſſociate the Captarn, and in his 
age his place, ablence to execute his place, he is to fee the Marſhal and 
Corporal do their duties, and afliſt them in inſtructing the 
Souldiers, and in a fighit the fore-caſtle is his place to make 
good, as the Captain doth the Half-deck, and the Quarter- 
Maſters , or - Maſters-Mate, the Mid-ſhips, and in a States- 
_ of War, he is allowed as neceflary as a Liewenant on 
er . | 
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CHAP. IX. 
Proper -Sea-terms for dividing-the Company.at Sea, and 
ſteering, ſailing, or. moving; a Ship in fair- weather, 
or in a ſtorm: | 


T is to be ſuppoſed by this the Ship is vifualled and 
manned, the: Voyage-determined, the' ſteep-Tnbs in 
the Chains toſhift their Beef; Pork, or Fiſh in falt watery 
till the ſalt be oaggrhough not the ſaltneſs, and all things 
elſe ready to ſet fail ; -but before we go any further, for the 
becter underſtanding the reſf, a few words for ſteering and 
cunning the Ship would not be amiſs. Then know, Star: 
board is the right hand, Larboard the left; Starboardthe 
Helm, is to put the Helm a Starboard, then the Ship will g 
te:the Larboard. Night pour Helm,chat is,to keep it in the 
mid Ships, or rightup. Pot, that is, to put the Helm to 
Larboard, and the Ship will go to the Starboard, for the 
Ship will ever go contrary to the Helm. Now by a quarter 
wind,they will-lay alwf;, or keep pour Tef, keep her to 
it,-have a care of your Lee-latch. Touch the wind, and 
war no mo2es is no more but to bid him at the Helm to 
. keep her fo near the wind as may be; no-near,-eaſe the 
Helm, or bear up, isto.let her fallto Lee ward. Steady, 
that is, to keep her right upon that point you ſteer by ; be 
' pare at the Helm, or a freſh' man tothe Helm. But he that 
__ the Ship moſt from yawing, doth commonly uſe.the 
leaſt motion with the Helm, and thoſe ſteer the beſt. 

The Maſter and Company being aboard, he commands 
them to getthe Sails to the Yards, and about your gear, or 
work on all hands, ſtretch forward your main Hallyards, 
hoiſe your Sails half Maſt high. Pyedp»-or make ready to 
ſet ſail; croſs your Yards, bring your Cable to the Capſtern ; 
Boatſwain ferch an Anchor aboard, breakground or weigh 
Anchor. Heave a head," men into the Tops, men upan the 
Yards; come, isthe Anchor, A pike, that is, to heave the 
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Hawſe of the ſhip right over theAnchor : what is the Anchor 
away ? Yea, yea- Letfall your Fore-fail. Tallp, tha is, 
hale off the Sheats; who is at the Helm there ? coil your 
Cables in {mall fakes; hale the Cat;ja Bitter,belay, looſe faft 
our Anchor with your Shank-painter, ftow the Boat,ſetthe 
and, how it bears by the Compaſs, that we may the better 
know thereby to keep our account,and direct our courſe, let 
fall your Main fail, every man ſay his private Prayer for a 
boonV oyage,out with your ſpret-1ail, on with your Bonnits 
and Drablers, ſteer ſteady and keep your courie, 1o, you go 
well. | TE x | 


£ 


How tbey divide the Company at Sea, and ſet, | 
and rulethe Watch, Ts 


T TT Hen this is done, the Captain or Maſter commands 


the Boatſwain to call. up.the Company ;.the Maſter 
being chief of the Starboord-wateh, doth call one, and his 
right hand Mate'on the Larboard doth call another, and fo 
forward till they be divided into two parts, then each man is 
to chuſe his Mate, Conſort, or Comrade, and then divide 
them.into ſquadrons according to your. number ahd burthen 
of your Ship, as you ſee occalion ; theſe -are to: take-+their 


rurns at the Helm, trim fails, pump, and do all duties each 
' half, or each f1quadron for eight Glaſſes, or four hours, 


which is a Watch but care would be had, that there be 


nottwo Comrades upon.one Watch, becauſe they may. bave 


the more room in their Cablinsto reſt. And asthe'Captain 
and Maſter's Mates, Gunners, Carpenters, Quartermaſters, 
Trumpeters, &c. are to be abaft the Maſtſo.the Boatſwain, 
and all the Yorkers or common Sajilers under his command 
15 to be before the Maſt. The next is, te-meſs them. four to 
a Meſs, and then give every Meſs a quarter Can of Beer, 
and a Bitket of Biead to ſtay their {tomacks till the Kettle 
be boiled, that they may tirſt go to Prayer, then to ſupper, 
and atfix a Clock ſing a Plalm, fay a Prayer, and the Ma* 
ſter with Lis ſide b-gins the Watch, then all the reſt may do 

what 


>. — 
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what they will till midnight 3 and then his Mate wich his 
Larboard men, withr a Pſalm and a Prayer, relieves them 
till- four inthe Morning, and fo from eight to twelve each 
other, exceptfome flaw of wind come, tom {torm,or gult, 
or ſome accident that requires the help of all hands which 
commonly. after ſuch good Cheer in' moft Voyages doth 
happen. BE : 

For now the wind veers; that is, it doth ſhift from point 
to point, get your Starboard-tackes abaard, and tallp or 
hale off your Lee ſheets. The Ship will not wayer, lettle 
your main Top-fail, veere 'a fadome of your ſheet. The 
wind comes fair again and a freſh gale, hale up the Slacch 
of the Lee-boling. By Slatch is meant the middle part of 
any Rope hangs over-board. Veere more ſheet, or a flown 
ſheet, that is, when they are not haled home to the Block, 
But when we ſay, tet ftp the ſheets, then. they let go amain, 
which commonly is in ſome guſt, leſt theyſpend their Top- 
fails, or if her quick ſide lieinrhe water, over-ſet the Ship. 
A Flown-ſheet 1s when ſhe goes before the wind, or be- 
twixt a pair of ſheets, or all Sails drawing. But the wind 
ſhrinks, that is, when you muſt take in the Spret-fail, and 
getthe Tacks abaard, hale.clofe the main” Boling, that is, 
when -yonr Tacks . are clote, aboard. If you would fail 
againſt the wind, or keep your own, that is, not to fall to 
Lee-ward,” or go back again, by haling off cloſe your Bo- 
lings, you ſet your Sails ſo ſharp as you can to lie cloſe by a 
wind, thwarting it a League ar two, or more or lefs, as 
you ſee cauſe, firſt on the one Board, then on the other ; this 
we call boarding or Pear upon a Tack in the winds 
eye, or bokting to-and again 


f: 


den flaw'of wind ſhould ſurprize you, when you would 


*btit'the Tonger-your Boards. 
are, the, more you work or gather into the wind. If ja ſud- 


The wind. 
veers. 


Tally. 


Flown. 


Fly. 


A pair of cour» - 
(cs, 


lower a Yard fo faſt as you can, they call Amain; but a . 


croſs fail cannot come nearer the wind than fix points, but 


a Carvel, whoſe Sails ſtands like a pair of Tavers {heers, wiil 


go much nearer. 


How 
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The Sea-mans Grammar. 


_ How to handle a Ship ina Storm. 


| T overcaſts, we ſhall have wind,foul weather, ſettle your 
Top-ſails, take in the Spretsfail, in with your Top-fails, 


' Tower the Fore-fail, tallow under the Parrels, brade up 


| Try- 


bs) 


Hull, 


' Under the Sea. 


Weather coil. 


Labour. 


Spoon: 


Trovgh. 


- Founder, 


To ſpend a 
Maſt, 


Spring a Maſt, 


cloſe all: them Sails, laſh ſure the Ordnance, ſtrike your 
Top-maſts to the-Cap, make it-ſure with your Sheeps- feet. 
A ſtorm, let ustie at Trie with-our main- Courſe, that is, to 
hale the Tack aboard, the Sheet cloſe aft, the Boling ſet up, 
and-the Helm tied cloſe aboard. Wherm-that will not ſerve, 
then try the Miſen, if that ſplit, or the ſtorm grow ſo 
mt that ſhe cannot bear it, then Hull, which is to bear no 

ail, but to ſtrike a hull is when they would lie obſcurely in 
che Sea, or ſtay for ſome Conſort, laſh ſure the Helm a lee, 
and fo a good Ship will lie at eaſe under the Sea, -as w2 
term it. If ſhe will. weathercoil, and lay her head the other 
way without looſing a ſail, that muſt bedone by bearing up 
the Helm, and then ſhe will drive nothing ſo far to Lee- 


_ ward., They call it hulling alſo ina calm ſwelling Sea, which 


is commonly before a ſtorm, when they ſtrike their Sails left 
ſhe ſhould beat them in pieces againſt the Maſt by Fow- 
Ting. We ſay a Ship doth Labour much when ſhe doth 
rowl much any way ; but if ſhe will neither Trie nor Hull, 
then ſpoon, that is,.. put her right before the wind, this way 
although ſhe will rowl more than the other, yet if ſhe be 
weak,it will notſrain hetany thing ſo much in the Trouy 
of the Sea, which is the diſtance betwixe two Waves or Bil- 
lows. If none of this will do well, then ſhe is indanger to 


founder, ifnot ſink. Foundering is, ſhe will neither veer 


nor ſteer, the Sea will ſo over-rake her, except you free ont 
the water, ſhe will lie like a Log, and ſo conſequently 
ſink. To ſpend a Maſt or Yard is when they are broke 
by foul weather, and to ſpting a-Maſt is wheniit iscracked 
1n any place. | 

In this extremity he that doth cun the Ship, cannot have 
too muchjudgment, nor experience to trp her d2ift,or _ 


The Sea-mans Grimmmvair. an 
ſhe Caps, which are two terms alſo uſedinthe. Trials of 
the running or ſetting of currants. A poke is wherythe' Sea a*Yoke 
is-ſ0 rough as that men cannot govern the Heltn with their 
'hands; and then they feaſe a block to the Helm ofreach fide 
' the end, and reeving two fals thorow chem like Gunners 
Tackles, brings them to the Ship ſide, and'fo fome being 
at the one ſide of the Tackle, ſome at the other, they ſteer 
-her with much more caſe then they canwith a ſingle rops 
with a double turn abourthe Helm © 
When the Storm is palt, though the wind alter three 
or four points of 'the*Compals, or more, yet the Sea for a 
good time will go the fame way then if your courlebe 
right againſt it, you ſhalf meer ic righe a head, ſo we call 
it a Pead Sea. Somerimes when there is but little wind., & head Sea. 
there will come a contrary Sea, and prefently the wind 
'afcer Kt, whereby we: mg br that from whence it came 
was much wind, for commonly before any great Storm the 
_ Seawill come that way. Now ifthe Ship mayrun on {hore 
in oſe or mud the may eſcape, or Billage on a rock, or An- 
chors flook, 'repair her leak; butif ſhe fplic orſink, ſheisa 
wrack. Bur ſeeing the Storm decreaſeth, letusrry if ſhewifl ,. , . 
endure thePullock of a Sail,” which ſomtimes 15a peice'of : 
_ the Miſen- Sail or ſome other little Safl, POUND 
her head to the Sea, but if yet ſhe would weather colle, we 
will looſe a Hullock-of her fore-Sail, and put the Helm a - 
weather, and it will bring her-head where her ſtetnis ; cou- 
Tage my hearts. | EE $a  -Þ 
- It Qlears 'up, {et your fore'Sail; Now it is fair weather, - * 
ont with all your Sails; goTarg or Tag, that is, when FS 
we have a freſh gale, or fair wind, and all Sails drawing. 
But for more hafte/ unparrel the Miſer-Yard and lanch it, 
and the Sall:over her Lee-quarrter, and fir Gives at .che 
further end to keep the Yard ſteady, and with a Boom, going, 
Boom it out 3 this we call. a Gooſe wing: -Who is at Helm m_”_ 
there? Sirra, you maſt be amongſt'the Pints; Well Maſter 
. the Channel is broad enough ; yet you cannot ſteer betwixt 
a pair of ſheats; Thoſe are words of mockery betwixt the 
Gunnerand the Stearſman; But to proceed. G Get 


for. Wm 
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Get your Larboard Tackes aboard, hale off your Stars 
® board heats, keep your. courſe upon the Point you are gdi- 
rected. Port,he wi w_ her by-the Lee; theſtays;or-back- 
ſays, that- is, when; all the Sails flutter: in the wind, and 
are not kept-full, that is full. of wind, they:all upon the 
Maſt and Shrowds, fe that the Ship goes adrift upon her 
broad ſide, fill the Sails, keep full, full and by: Make ready 
Y to Tack.aboug,is jor every man to ſtand tohandle the Sails 
| and ropes they muſt hale. Tackabout is to bear up-the Helm 
and that brings her to-ſtay all her Sails lying flat againſt the 
Shrowds, then. as ſhe: turns we ſay ſhe is payed, thenlet rife 
your Lee tacks,and: hale off your Sheats, and trim all your 
Sails.as they were before, which is caſt off thar Boling 
which was the: weather-Boling, and hale up taur: the 0- 
ther. So ;all your Sheats, Braces, and-Tacksaretrimmed 
by a wind-:as-before. . To belay; isto-make faſt the ropes . 
Round ia in their properplaces. Hound in,is when che. wind larges, 
| ter riſe the maintack. and. fore-tack, and hale aft the fero - 
Sheat to: the Cats-head, and the main Sheat to the cub- 
cad. bridge head, this is Founding: in; 0: Hopnding afthe - 
" -» " Sal; the Sheets being there they hale them dawn to keep - 
>:Grads, them firm.from: flying up with a-Paſarado; which is any 
7: rope wherewith we._haje. down. the Sheats,. blocks. of the 
main or: fore-Sail,, whenthey-are haled aft the clew of the 
. main Sail to the Cubbridge head of the main Maſt,and the 
 clew. of the fore-Sailto. the. Cat-head; Do.this whenhe. 


Ships goes large. +yrtn, C3 BG 
obſerve, _ +, Oxfervethe height ;that is, at twelvea:clockts take the - 


height of the Suy, ar. in.the night the North Star, or in the 
forenoon and afrernoon, it you miſs theſe by finding the 


Dead-yarer-,. Mziquuth and Mlmijcanterz . Dead-Water.is che Eddp:. 
water follows the ſtern. of.che. Ship, nos. paiffig away {0 
F EN qu that ſlides by.her fides. The Wake iof a Ship is 
Tha Wake... the ſmooth, watera ſtern, ſhewipgrthe.way ſhe hathgone io. 
ET, the Sea, by this we judge what, way ſhe doth.make, forif 


the wake be, right a ſtern, we. know ſhe makes good her 
way. farwazds; butifro Lee-wazd a point, or. two, we then. 
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think tothe Lee-ward ofher courſe, but ſhe is a nimble Ship, 

thatin turning or tacking.about will not fail to the Lee ward 

of her wake when .jſhe hath weathered ir. QDiffmbogue is Diſimbegye, 
to paſs ſome narrow. ſtraight or currantinto themain-Ocean _ , 7. 
cur of ſome great Gulf or Bay. A. Dzift is any thing np 
floating in the Sea that is of wood. Bock-weed dothgrow Rockweed, 
by the ſhore, and is a ſign of Land , yet it is oft found | 
far in the Sea. Lay the Ship by the Lee to trie the Dip- -pipſea-line, 

; HR | Þ 

ſca line, which is a ſmall me, ſome hundred and fifty ta- 

thome long, with a-long plummet at the end, made hollow, 

wherein is put, tallow, that will bring up. any gravel; which 
is firſt marked at twenty fathome, and after increaſed by 
tens to the end; and thoſe diſtinguiſhed by fo many ſimall 

knots upon each little ſtring that is fixed at the mark 
thorow- the Stxouds or midſt of the line, ſhewing it is ſa 

many times.ten/ fathome deep, where the Plumumet doth Plummer. 
reſt from drawing:the line out of your hand; this isonlyuſs 
ed indeep waters. when we think we approach-the ſhore, 
for in the Main Sea at-300. fathomes we find no bottom. 
Bring the Ship-to rights, that is, again under. Sail as ſhe was; 
ſome uſea Tog line, and a minute glaſs to-know what way. Log-line. 
Jhe makes, but that is-ſo-uncertain, itis not worth the labour 

tO ULy its | a 

, One to the Top to look out for Tand, the man cries otit 12nd 6; 
Land to; which is juſt ſo-far # a Kenning, or a man may 'Kenning, 
\diſcover, daſcry, or ſee the Land. And to Lap aLandisto To lay a land: 
Sail from it, juſt ſo far as you-can ſee it. A.good Tandfall G00 fhng, 

is when weFall jalt with our reckoning, if otherwiſe a Bad fall, 
Land: fall ; but however how it bears, ſet it by the Com- Bad |md feff, 
pafs, and bend your Cables to the Anchors, A Head-Tand, 4 bed land. 
or 2 Yoint of Land doth lie further outac Sea than the reſt. 3.1v94 mark, 

Tand mark, is any Mountain, Rock, Church, Wind- 71 o raiſe a 

mil or the like, that the Pilot can know by comparing land 
one by another how they bear by the Compaſs. AM Reach phtmne os 


is the diſtance of two, Points 'ſo far as you can ſee them in 
a right line, as White-Hall . and Londow-bridg , or White- 
Hall and the end of Lambeth towards Chelſey, Ferch the 

"**_:- 5... OO Sound- 
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gounding-line. Sounding-Tine, this is bigger than the Dipfie-line , and is. 
marked ot twqg fathom nexc the fead with a piece of hlack 
leather, at three fachom-the like, bur: flirt; at 5: fachom with 
a piece of white cloth; at 7 fathom with a piece of red in a 
piece of white leather;-at r 5 with a white cloth, &c. The- 
Thetcad. founding Teadis ſix or ſeven pound weighr, and near a foor: 
long, he that doth heavethis lead ftands by the horſe, or in. 
the chains, and doth ſing fathony by the mark Fe. o. and a 
ſhafrment leſs, 4. o. this. is to. find where the Ship may 
Foul water, fail by the depth of the water. Foul-water- is when ſhe 
comes into ſhallow water where he raifes the ſand or ofe-. 
with her way, yet not touch the ground, but ſhe cannot feel 
her helm ſo well as in deep water. 

When a Ship fails with a large wind towards the- land, 
or a fair wind into a harbour, we ſay ſhe Bearg in with. 
the land or-harbour. And when ſhe wonkl not come neer- 
the land, bur goerh more Room-way: then her courſe, weſay 
ſhe bears off; kut a Shipboard, Bear off is uſed to every- 
thing you would-thrnſt from you. Bear np is to bring the 
Ship to go large or before the wind. To Yold off is when . 
we heave the Cable at the Capftern, if ic be great and ftiffe, _ 
or ſlimy with ofe, it farges or ſlips back unlef they keep it 
cloſe to tne whelps, and then they.either hold it faſt with 
_ Vil, 3 nippers, 'or brings it tothe Fears Captero and this is called 
_——— Holding off, As * > approach the ſhore, ſhorten your Saik, _ 
—F when you are-in Harbour take in.your Sails, ar come to an 

anchor, wherein much judgement is required. 
Neale to... To know well the ſoundi n if it be Nealed to;.thac 15. d 
; deep water clofe aboard the ſhore , ſhallow, or if the Lee. 
under the weather ſhore, or the Lee ſhore be ſandy,clay,ofſie, 
or fawland rocky ground, but the Lee ſhore all men would. 
A Road;  Ffhunthatcan avoidit. Or a toatwhich isan open place neer 
Ofing., the ſhore. Or,the Offing which is the open Sea from the 
thore, or the middeft of any great ſtream is called the offing-. 
Lad locked. . Landrlock, is whenthe land is round abour you. 


To 


To Ride, Now theShip is faid. to Fiide, fa long as the Anchors do 
Ride a grea hold and comes not home. To Aide a great Noadis _ 
t 


kdade, 
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the wind hath much power. They will ſtrike their Top- 
Maſts, and the Yards alongſt Ships, and the deeper the wa- 
ter is, It requires more Cable; when we have rid in any di- 
ſtreſs we ſay we have rid. Dawtfe: full, becauſe the water Ride a fire. 
broke into the Hawſes, To Aide betwirt wind and tide,is Ride >crvixe.. 
- when the wind and tide are contrarp aud ofequal power, 4\* 2 
whictr will make her rowle extreamly, yet nt ftrain much | 
the Cable. Toride thwart is to ride wich her ſide to the tide, Ride thwart: 
and then ſhe never ſtrains it. To ride apike. is to pike your tide. | 
| Yards when you ride amongſt many Ships. .. To ride exoſſe þ!1* 2 Pike: 
is:to heiſe the Main and fore-Yards to the hounds,and tapped * — 
alike: When the water is, gone-and the- Ship lies dry, welſay - 
ſhe is Sewed ; if her head bur lie Ury, ſhe is Sewed a hicad ed. - 
but if ſhe cannot all le dry, ſhe cannot Sew there. Water Sew. 
bom.is when there is no more water then will juſt bear her Water born... 
from the ground. The water line is to that Pend or place 7 line, 
ſhe ſhould ſwim in when ſhe is loaded. wg | ; 
Laſtly, to MoAr a Ship is to lay out. her anchors as is moſt T9, wpoare: 
fit for her --to ride by, and the* ways are divers; as firft, to. © 
Moar a fair Berth from any annoiance. To Moar-a croffe moar crode.. 
is ta:-lay one anchor to one fide of the ſtream, and the other 
to the other right againſt one another, and fo they bear ' 
equally Ebb and Flood. To Moaz alonglt is ctolay an anchor Moar alongft. - 
amidſt the ſtream ahead, and another a ſtern, when you 
fear driving a ſhore. Water ſhot is to moar quartering be- water ſhox. ... 
twixt both nether. croſs, nor alongſt the tide. In an open 
Toad they will moar that way they think the wind will come. . LED 
the moſt to hurt them.. To Moa2 a P:ovilo, is to have one Moar Provito.. 
anchor in the river, and a hawſer a jhore; which is moared 
with her head a ſhore; otherwiſe two Cables is the leaſt and, 


four Cables the beſt to moar by.. 


A Calw, 
A Breeze. 


T urnado, 


A freſh Gale. 


AYLoom. 
galc, 


Eddy-wind. 
It-over blows, 


A Guſt. 


A whirl-winds 
ASTM. 
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CHAP. X. 


Proper terms for the Winds, Ebbs , Fleods, and Eddics, 


with their definitions, and an eſtimate of the Depth of 
the Sea, by the Height of the Hils-and the largeneſs 
«-of the Earth. 


TT Hen there is not a breath of wind ſtirring, it is Þ 
Calm ora ſtark Calm. XN Bzeeze is a wind blows 

out of the Sea, and commonly in fair weather beginning a- 
bout nine in the morning, and Jlaſteth till neer night; fo 
likewiſe all the night it is from the ſhore, which iscalled a 
-Turnado or a Sea turn,but this is but upon ſuch coaſts where 


- it bloweth thus moſt certainly, except it be aftorm, -or very 


foul weather, as.in- Barbary , e/£gyptr, and the moſt of the'Le- 
vant. We have ſuch Breezes in moſt hot countrys in Summer, 
but they are very uncertain. A freſh Gale is that doth pre- 
ſently blow after a calm,when the wind beginneth to quicken 
or blow. A fair Loom Gale is the beſt to Sail in becauſe the 
Sea goeth not high, and webear-out all our Sails. A ſtiffe gale 
is ſo much wind as our Top-fails can endure to *bear. An 
Eddp-wind is checked by the Sail, a Mountain, turning, 
or any ſuch thing that makes it return back again. Jt over 


blows when we can bear no Top-fails. A flaw of wind is 
-2 Guſt which is very violent upon a ſudden, but quickly 


endeth. A Spout in the. Ye Indies commonly falleth'in 
thoſe Guſts, which is, as it 'were, a ſmall river falling en- 
tirely from the clouds, like out of our water Spotits, which 
make the Sea where it falleth rebound in flaſhes, exceeding 
high. Whirle-winds running round, and bloweth divers 


waygs az.once, NN Stogzm is known to every ons not obo 
much 
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much leſs than a tempeſt, that will blow down Houſes, and A Tempeſt, 

Trees up by the rocts.A BBounſoune'is a conftantwind in the * Mounſoune; 
Eaſt Indies, that bloweth always three Months together one 

way, and the next three Months the contrary.way. A He: 4 Hericano... 

ricano-is ſo violent in the Wef-Þdies, it will continue three, 


. four, or five weeks, bnt they haye' it not paſt once in five, 
9 


ſix, or ſeven years ; but then it is with ſuch extremity, thar 
f the Sea flies like rain, and the waves fo nigh, they oyer-flow 
s the low Grounds by the Sea,..infomuch, that Ships have 


been driven over tops-of high Trees there growing, many 
Eeagues into the Land, and there left,. as was Captain 
Francis Nelfow-art Engliſhman, and-an excellent” Seaman for 
Vie ſay a calm-Sea, or Becalmed, when is ſo ſmooth the pecalmned:” 
Ship moves very little, and the men leap over board to ſwim. 
A Kough Hea is when the waves grow. high. An over- 4 Rovgh Sca:- 
Sea-when the Surges and Billows go highelt, $3 27<eromn 
The Kut of the Sea, where doth daſh againſt any thing. And Surges: - 
the Koaring of the Sea is moſt'commonly obſerved a ſhore, The Rut of the 
A prone be _ or after a ſtorm. . | _ y_ a 
Flood is whenthe water beginneth to riſe; which is young - 
Flood as we call ic, then Oarterfd: Half-fload, Fall Sep Ro _ - 
Still. water; or High-water. So when it Ebbg, Qiarter-ebb; Ebbs. 
Half-ebb, three Quarter.ebb, Low-water, or Dead Low water, 
every one doth know; and alfo-that as at a Spring-tide ths 
Sea or-water is at the higheſt-, ſo at:a Neapetide it 1s at the 
loweſt. This word Tide, is common both 'to. Flood and 
Ebb; for you fay as well Tide.of Evb; as Title of Food, or a A Tide of 
windward-Tide, when the 'Tide runs againſt the\Stream, as a Ebb. 
| Leeward-Tide, that is, when the wind and the Tide goertf 3 110e of» 
both one way, which makes the water as ſmoorh-as the , ire” RP? 
other rough. To Tide over to a place, is to go over with Tide. | 
the Tide of Ebb or Flood, and ftop the contrary by An- Aleeward- 


h ala 4 | : EA. THe | 
choring til the nexc+ Tide, this you may work againſt the -- I TERRS 
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wind it it over-blow not- A Tide-gate is where the Tide  tiqe.pate. 
ranneth ſtrongeſt. It flows Tide and half-Tide, that is, Tide.and half- 
it will be half- Flood by the ſhore; before it begin to flow irr Tide, 
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the Channel ; for alchough the Tide of Flood run aloft, yet 


the Tide of Ebb runs cloſe by the ground. An Eddie-Tide 


is wherethe water doth run back contrary to the Tide, that 


is, when ſome Headland or great Point in a River hindereth 


-ahifree paſſage of the ſtream, that  cauſeth the water on 


the other ſide the Point to turn round by the ſhore as in a 
Circle , till it fall into the Tide again. 
As touching the reaſons of Ebbs and Floods, and to know 


* how far it is to the bottom of the pee place of the Sea, I 
Ots 


The heigth vf 
Mountains: 
perpcadicular, 


Ti heigrh of 
the Hills com- 


. the Sca to be fifreen FPurlongs, that is, a Mile and 


is much more than twice ſo much, for I have ſo 


will not take upon me to diſcourſe of; as knowing the ſame 
to be the ſecrets of Gad unrevealed to man-: only I will ſer 
down a Philoſophical ſpeculation of divers mens opinions 
touching the depth of the Sea; which I hope will not be 
thought much impertinent to the ſubject of this Book by the 
Judicious Reader. | 
Fabianus in Pliny, and Cleamides conceived the depth of 
arts. 
Plutarch compared it equal to thg higheſt Mountains 3 Scale 
ger and others conceited the Hills far ſurpailed the deep- 
nels of the Sea, and that in few places it is more. than a 


hundred paces indepth, it may be he mcant.in ſome narrow 


Seas, but in the main Ocean 'experience hath FavgE us it 
| ded 300 
fachom ,. yet found no ground. . E£ratoft benes in. Theor that 


. great Mathematician writeth the higheſt Mountain perpen- 


dicular is but ten Furlongs, that is, one Mile and a quarter 
Allo Dicearcus affirmeth this to be the height of the Hill 
Pelias in Theſſalia , but Xenagoras in Phaarch oblerved the 


height of Ol/y-7p7s in the fame region to be' twenty paces 


more, which is 1270. paces, but ſurely all thoſe mean on- 
1y thoſe Mountains in ors about Greece , where they lived 
and were beſt acquainted ; but how theſe may compare 
with the Alpes, an Aſia, Atlas in Africa, Caucaſus in Indis, the 


vared with the Andes in Perx, and divers: others harh not yet'been exar 
Superficies of {46 a ; | | 


rie- Earth and 
depth of the Z 


S&T 


Bur whatſoever the Hills may be above the Superficics of 
the Earth, many hold opinion the Sea is: much deeper, who 
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ſippoſe that the Earth at the firſt framing was in the ſuper- 
ficies regular and Spherical, as the Holy cripture directs us 
to believe; becauſethe water covered and compaſſet all the 
face of the- Earth, alſo that the face of the Earth was equal 
to that of the Sea» Damaſcene noteth, that the uneyenneſs 
and irregularity, which now is 'ſeen in the Earth's Superfi- 
cies, was Cauſed by taking ſome-parts-out of the upper face 
of che Earth in fundry places to make it more hollow, and 
lay them in other places to make it more convex,or by railing 
up ſome part, and deprefling others to make room an re- 
ceit for the Sea, that mutation being wreught by the power 
of the word of the Lord , Let rhe waters be gathered into bne 
place, that the dry land : may appear. As for Aquinas, Diony- 
| frius, Catharianus, and ſums Divines that conceited there. - 
; was no mutation, but a violent accumulation of the waters, 
or heaping them up on high is unreaſonable: becauſe it is 
againſt nature, that water being a flexibie and a ponder- 
ous body, ſo to confitt and ſtay it ſelf, and net fall to the 
lower parts about it'z where mn-:nature there is nothing to 
hinder it; or, if it be reſtrained ſupernaturally by the hand 
and bridle of Almighty God, leſt ic-thould overwhelm and 
drown all-che Land, it muft follow, that God even in the 
very inſticution of Nature impoſed a perpetual violence up- 
on Nature. And this withal, that at the Deluge there 
was no necelli:y to break up the Springs of the Deep, 
and- to open the Cataracts of Heaven, and pour down wa- 
tee-continually. ſo many days and nights together, ſeeing the 
only. withdrawing of that hand, or leting go of that Eridle = 
which reſtraineth the water, would preſently have overwhel- pow atl the 
*med-: all, K Hills and dry 
But both by Scriptures , the experience of Navigators, _ —_ _ 
and reaſon, in making eſtimation of the depth-of the Sea, MPS11.xh 
reckon-not only the height of the Hills above the common maderoom for 
Superficies'of the Earth, but the height of all the dry Land the Sea, chere- | 
above the Superficies of the Sea, becauſe the whole maſs ot _ mw are 
Earth that now appeareth above the waters, being taken hejphe and 
-2s it were out of the places which the waters-now poſleſs, depriz. 
ED nuuſt 
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muſt be equal to the place out of which it was taken ; fo 
conſequently ir ſeemeth, that the height or elevation of the 
one ſhoutd anſwer the deſcending or depth of the other 3 and 
therefore-in eſtimating the depth of the Sea , we conſider 
not only the erection of the Hills above the ordinary land, 
but the advantage of the dry. land above the Sea ; which 
latter,I mean the height of the ordinary main-land, excluding 
the Hills, which properly anſwer the extraordinary Deeps. 
and Whirl-pools in the.Sea. The reſt is held more in large. 
Continents aboye the Sea, than thar of the Hills is above the- 
land. : \j 
That there is For that the plain face of the.dry land is not level,or equal- 
al 10 ly diſtant from the Center, bur hath a great deſcent towards. 
the ſprings theSea, anda riſing towards the midland parts, although ir 
firſt riſing out appear not plainly to chg eye, yet to reaſon it-is moſt mani- 
of the Earth, - feſt ; becauſe we find that part of the Earth: the Sea covereth 
| 4 nay oo deſcenderh lower and lower towards the Sea. For the Sea, 
-—2 _* which touching the upper face of it,is known by nature to be 
| level, and evenly diſtant from the Center, is obſerved to wax. 
deeper and deeper,the further one faileth from the ſhore to- 
: wards the main Ocean : even ſo.in. that part which is uncos 
3 vered, the {treamings of Rivers on-all fides from the Midland. 
parts towards the Sea,ſliding from the higher to the lower, de». 
clareth ſo much; whoſe courſes are fome 1000. or 2000 miles, 
in which: declination, P/my- in his derivation of water ,res 
quireth one cubirt of declining in 240 foot of proceeding. But- 
Columells, Vitruvins, Paladins, and others, in their conduRi- 
on cf waters require. ſomewhat leſs ; namely, that in the. 
proceeding of 200, foot forward, there ſhould be allowed: 
one foot of deſcending downward, which yetin the courſe of - 
1000. miles, as Danubius, Yolgha, or Indus, &c. have ſo much: 
or more, which-will make tive miles of deſcent in perpendi- 
cular account; and in the courſe of 2000, or more, as Nilas,. 
Niger, and the River.of the Amazon bave ten miles or more. 
The deter. Of the like deſcent, 
© determi- Hes £ ST 
ration of theſe Theſe are not taken as rules of neceſlity, as though water 
qu:tiows, Could not run without that advantage, tor that reſpect the _ 
| COn- 
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*Cconveyers of waters in theſe times content themſelyes with 

-ono Inch in 600, foot, as Philander and Pitruwwus obſerved, 

but is rather under a rule 'of commodity for expedition an4 

wholſomenets of water ſo conveyed, leſt reſting too long in 

Pipes it ſhould contract fome unwhelſome condition, or elfe 

through the ſlackneſs of motion, or long cloſeneſs, or baniſh- 

ment trom the air, gather ſome aptneſs and-diſpoſttion to vw 

trifie. Alchough I fay, ſuch exceſs of advantags as in the 
Artificial conveyance of Waters the forenamed Authors re- 
-quire, be not of neceflity exacted in the natural derivation of 
them, yet certain it is, that the deſcent of Rivers being con- 
tinually, and their courſe long, and in many places ſwift, and 
in ſome places headlong and furious ;* the ditferences: of height 
or adyantage cannot be great betwixt the ſprings of the Rivers, 
and their outlets, betwixt the firſt riſing out of 'the Earth, 
and their falling inta the Sea: unto which declivity of land, 
ſeeing the deepneſs of the Sea in proportion an{wer,as I before 
declared, and not only tothe height-of the Hills : it is conclu- 
ded, that the deepnets to be much more than the Philoſophers 
commonly reputed: and al:hough the deepneſs of the Sard;- 
"ian Sea, which Ariſtotle faith, was the deepeſt of the Med; 
terranean, recorded by Poſidoniusin Strabo,to have been found 
bur 1000, fathom, which is but a mile anda fifth part, and the 
-greateſt breadth not paſt 600, miles: then ſeeing if in ſo nar- 
row a Sea it be ſodeep, what may we eſteem the main Ocean 
to be, that in many places is five times ſo broad, ſeeing the 
broader the Seas are, if they be intire and tree from Iſlands, 
they are anſwerably obſerved to be the deeper. It you defire 
any further ſatisfa&tion, read the firſt part of Purchas his Pil- 
grimage, where you may read how to find all thoſe Authazs 
at large. Now becauſe he hath taken near 100.timesas much 
from me, I have -made boldto borrow this from him, ſeeing 

he hath ſounded fach deep Waters for this our Ship to ſail in, 
being a Gentleman whoſe perſon I loved,and whole memory 

and yertues 1 will eyer honour. | 


Note, the dif. 
ference be- 
twixr the 
ſprings of the 
Rivers, and 
their falling 
into the Sea 
15-nOt great. 
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F PT roper Sea terms belonging to the good or bad conditica 
of Ships, how to find them-and amend they. © 
" CEPT IENN . Ship that will try, hull, and rids well at Anchor; we 
Ship, {XN call a wholeſome Ship. A long Ship that draws . 


much water will do all this, but if ſhe draw much water, 
and be ſhort, ſhe may Hull well, but neither try nor ride 
well ; if ſhe draw little water and, be long, ſhe may try 
| and ride well, but never Hull well, which. is called an.un; 
Ay.unvkalo Wholſome Ship. The Howſing in of a Ship is when ſhe 
{me Ship. © 4s paſt the breadth of her bearing ſhe is brought in narrow 
— oi * to her upper works: it is certain this makes her wholſome 
EE: in the Sea without rowling, becauſe the weight of her Ord- 
nance doth counterpoiſe her breadth under water, but it is 
not ſo good in a Man of War, becauſe it taketh away a 
great deal of her room,nor will her Tacks ever ſo well come 
FG aboard as if ſhe were laid out aloft,and not Flaring, which 
is when ſhe is a little Howſing in, near the water, and then 
the urp2r work doth hang over again, and is laid out broa- 
der aloft, this makes a Ship more roomy aloft for men to uſe 
cheir arms in, but Sir Falter Rawleighs proportion, which 1s 
to be proportionably wrought to her other work is the beſt, 
becauſe the counterpoiſe on each fide doth make her ſwim 
perpendicular or ſtraight, and conſequently ſteady, which 
5 the beſt, mY u- : 

If a Ship be narrow , and her bearing either not laid out 
enough or tco low, then you muſt make' her broader and 
ber bearing the higher by ripping oft the Planks "me or 

| thre: 
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% 
three. ſirakes under water, and as much aboye, and put os 
ther Timbers upon the fir{t , and then-purt on the Planks 
upon thoſe Timbers, this will rnake her bear a. hetter Sail, 
but it is an hinderance ro her Sailing, this is to be done when 
a Shijp-is Crank-ſided, and will bear no Sail, and is called 
Furring. Note alſo, that when a Ship hath a deep Keel it 
doth keep her from rowling, If ſhe be floaty and her Keel 
ſhallow,pur 01 another Keel under the firſt to make it deep*+ 
er, for it will make her hold more in the water, this we 
call a falſe Keel- Likewiſe if her Stem be too flat to make 
her.cut water che better , and not gripe, which is when ſhe 
will not keep-a wind well; fix another Stem before ir, and 
that is called a falſe Stem, . which will make her rid more 
way, and bear a better Sail. Alſo the Biin.of a Ship is as 
much to be regarded, for if it be too {ſhort and too full be» 


low, the water comes but ſlowly. to the Rudder, becauſe the 


forc2 of it is broken by her breadth, and then to put a falſe 
Stem-polt to lengthen her is the next remedy, ' but to length- 
en her is. better 3 . for when a Ship comes off handſomely. 
by degrees,. and her Tuck doth not lie too low, which will 
hinder the water from coming ſwiftly to the Rudder, makes 


her ſhe cannor ſteer well, and they are called as they are, . a 


good rin 02 a bad. When a Ship hath loſt a piece of her 
Keel, and that we cannot come. well ro mend ir, you mult 
patch a new piece unto it,and bind it with a StIrrupavhich 
15anlron comes round about it, and the Kee] up rethe other 
fide: of the Ship, whereto it:15 {trongly nailed with Spikes..Her 
fake alſo may be a defe&, which is fo much-of the Elnll, 
as by a perpendicular line the end of the Keel is from the 
ſetting. on of the Stem , ſo much as is without that for- 
ward on, and in like manner the ferting in of her Stem- 
Poit. Your Frenchmen gives great Rakes fo: wards on, which 


makes her give good way, and keep a good wind, but if the. 


have not a full Bow, {be will picch her Head cxtreamly in 
the Sea. If ſhe have but a ſmall Rake, ſhe is fo bluff thac the 
Seas meets her ſo ſuddenly upon the Pows ſhe caniot cut 
the water much, but tie longer a Ship 1s, the fuller ſhould be 


her 


Crank fide 
Furcing,, 


A falſe Reel, 
Gripe, 


A falſe Sreme- 


The Run, 


A good Rai: + 


A bad Runs 
A S{1rup. 


Her Rake; 
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Heeld. Fr.» c 


Overſet. 
Overthrow. 


Walt. 


_ Vall-reazed, 


Tron fick, 


Trim, 
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her'Bow, but the mean is the beſt. The Tooming of a Ship 
is her proſpective, that is, as ſhe doth ſhew grear or little: 
Her water-draught is ſo many foot as-the goes in the water, 
bur the Ships that draw molt water are commonly the moſt 
wholſome , but the leaſt draught goes belt but rolls moſt, 


> and we fay a Ship doth Deeld on Starboard or Larboard, 


of i A 


that is, to that fide ſhe doth lean molt. 
To Overſet or overthzow a Ship, is by bearing too much 


Sail you bring her Keel upwards, -or on ſhore overthrow her 


by grounding her, fo that the falls upon ens lide ; and we 
ſay a Ship is wait when ſhe is not ſtiff, and hath not Ballaſt 


enough in her to keep her ſtiff. And Wall-rearcd when ſhe 


is right built up, after ſhe comes to her bearing it makes her 


ill ſhapen and unfeemly, but it gives her within much room, 


and ſhe is very wholſome , if her bearing be well laid our. 
The Maſfting of a Ship is much to be confidered, and will 
much. cauſe her to fail well or ill, as I have related in the Ma- 


ing a Ship. Jron-ſick,is when the Bolts, Spikes, or Nails 


are {o eaten with ruſt they ſtand bollow in the Planks, and fo 
makes her Leak, the which toprevent, they uſe to put Lead 
over all the Balt-heads under water. Laſtly, the trimming of 


a Ship doth much amend or impair her failing, and fo alter 


her condition. To find her Trim, that is, how ſhe will ſail 
beſt ; is by trying her failing with another Ship, ſo many 
Glaſſes trimmed a head, and ſo many a ſtern, and fo many 


-upon an evenKeel ; alſo the eaſing of her Maſts and Shrowds, 


for ſome Ships will ſail much better when they are ſlack than 


'whea they are taut. 
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Confiderations- for a.Sea Captain in the choice. of his Ship, 
and in plaring his Ordnance, 1» giving Chaſe, Board- 
ing, aud entring a Man of War like himſelf, or a de+ 
fending Merchant-mane. 


N Land-ſfervice we call a Man of War a Souldier, either 
- on Foot or Horſe, and at Sea a Ship, which if ſhe be 
not as well built, conditioned , and provided, as near 
firting ſuch an Imployment, as may. be, ſhe may prove 
(-either) as a Horſeman that knoweth not how to hold his 


55" 


How to chuſe a-- 
Ship fir ro 
make a Man. 
of War. 


Reins, keep his ſeat in his ſaddleand ftirrups; carry his Body, 


nor how to help his -Horſe with leg and ſpur in a curvet, gal- 


lop, or ſtop; or asan excellent Horſeman that knoweth all, . 


this, mounted: upon a Jade that will do nothing, which were 


he mounted accofding, to his Experience, he would do more- 
with that one, than half a dozen ofthe other, though as well-: 


provided as himſelf. But I confeſs, every Horſeman can- 
not mount * himſelf alike, neither every Seaman ſhip him- 


ſelf as he would, I mean not for outward Ornament, which. 
the better they are, the leſs-to be diſliked ; for there cannot - 


be a braver- ſight than a Ship in ber Bravery, but of a com+ 
petent ſufficiency, as the buſineſs requireth. But were I to 


chuſe a Ship for my ſelf, I would have her fail well, yer: 
ſtrongly built, her Decks fluſh and flat,and ſo roomy that men - 


might naſs with eaſe ; her Bow. and Chaſe-1o Gally like 


contrived, ſhould bear as many Ordnance as with conves- - 


niency ſhe could, for that always comerh moſt to fight, and 
ſo ſtiff, the ſhould bear a ſtiff Sail, and bear our her lower 


Tier in any reaſonable weather ; neither thould her Gun room - 


be unprovided 3 not manned like. a Merchantman, whichif 
| they 


His Reward 
that fi: ft de- 
ſcries a Ship, - 
Or enters 4a 
Prize, 


How tc give 
chaſe, and 

eſcape tie 
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thy be double manned, that is, to have twice fo many men 
as would fail ker, they think it is too many, in regard of the 
charge, y2t to ſpeak true, there are tew Merchant Ships in 
the World do any way-exceed ours. And thoſe men they 
entertain in good Voyages, haveſuch good Pay, and ſuch ac- 
quaintance one with another in ſhipping themſelves, thar 
thirty or fourty of them would trouble-a Man of War with 
three or four times cheir number manned with Preft Men, 
being half of them ſcarce hale-Boulings. Yea, and many 
times a Pirat, who are commonly the beit manned, but they 
tight only for Wealth, not for Honour nor Revenge, except 
they be extremely conſtrained. Bur fach a Ship. as I have 
ſpcken of, well manned with rather too many than too few, 
with all tufficient Officers, Shot, Powder, V i&ual, and all 
their apurtenances, in my opinion, might well.-pals muſter for 
a time of War, | Mhz 
Now being at Sea, the Tops are ſeldom without one or 
other to look out for Purchaſe, becauſe he thar firſt deſcries a 
Sail, if-ſhe prove Prize, is to have a good Sute of Apparel, or 
jo much Money as it fer down by order, for his Reward; as 
allo he thar do:h firft enter a Ship; theres a certain Reward 
allowed him: When we fee a Ship alter herourſe, and uferh 
a:l che means'{he:can-to  ferch youu up; you are:the Chaſe, 
and he' the Chaſer. -In giving Hale or lating, or to elcap2 
being chaſed, there 15 reguired an-infinite Judgment and 
Exprcricnce, for there is ro Rule for itz but the ſhorteſt way 
to fetch up your Chal, is:the beſt. If you be roo Lee-ward, 
get all your Tacks aboard, and ſhape your Courſe as heGoth, 
eo meet himat theneareſt Angle you can, then he muſt either 
alter his Courſe, 'anzl Tack as you Tack as near the. wind 
25he canlie, to keep his own till night, and then ftiike a 
Hull, that you may not. deſcry him by his Sails, or do his 
beſt to loſe you inthe darks for look hew much he falls to 
Lee ward, he falls fo much in your way- If he be right a-head 
of you, that 15 called a Stern-chaſe, if you weather him, for 
every man in Chaſing doth ſeck to get the Weather, becauſe 
yOu cannot board him, excepr.you weather him, he: willlask, 
or 
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cr go large, if you gather on him that way, he will try you 
betore the Wind 3 then if your Ordnance cannar reach him, 
if he can out-ftrip you, he 1s gone. But ſuppoſe you are to 
Windward, if he clap cloſe by a wind, and there goes a- 
head-Sea, and yours a Lee-ward Ship, if you do the like your 
Ship will ſo bear againſt the Sea, the will make no way ; 
therefore you mult go alittle. more large, though you chaſe 
under tvs Lee till you can run a head. 

— Board and Board, is when two Ships lie together ſide by 
Gde, but he thac knoweth how to defend himſelf, and work 
well, will fo cun his Ship, as force'you to enter upon his 
quarter, which 15 the higheſt part of the Ship, and but the 


 Miſen Shrowds to enter by, from whence he may do you 


much hurt with lictle danger, except you fire him, which 
a Pirat will never do, neither ſink you, if he can chuſe, ex- 
cept you be able to force him to defend himſelf Bur in a 
Sea-fight we call Boarding, m Boarding where we can; 
the greateſt advantage for your Ordnance, is'to board him 
thwartthe Hawſe, becauſe you may uſe all the Ordnance you 
have on one fide, and ſhe only them in her Prow ; but the 
beſt and ſafeſt boarding for entring, is on the Bow; but you 
muſt be careful to clear the Decks with burning Granadoes, 
Fire-pots, Pouches of Powder, to which give fre by a Gun- 
powder Match, to prevent Trainsto the Powder-cheſt,vhich 


are long Boards joyned like a Triangle, with divers broad 
ledges on either fide, wherein lieth as many Pebble ſtones or 


Beatch as can there lie; thoſe being fired, will make all clear 
belle them. Beſides, in an extremity a man would rather 
blow up the quarter- Deck, half-Deck,Fore-caſtle,or any thing, 
than be taken by him he knows a mortal Enemy; and com- 


monly there are more men loſt in entering, if the Chaſe ſtand 


to her defence, in an inftant, than in a long Fight, board and 
board, if ſhe be provided of her cloſe Fights. I conteſs, the 


Charging upon Trenches, and the entrances of a Breach in a 


Rampire, are Attempts as deſperate as a man wovi.| think 
could be performed, but he that hath tried him.ol* 5- ©: in 
the entring a reſting Ship as-I have done both Ut:0m and ta 
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other, he would furely confeſs there is no fuch dangerous 6 
Service aſhore, as a refolved reſolute Fight at Sea. A Ships. 
cloſe Fights, are ſmall ledges of Wood laid croſs one another . 


| like the Grartes of Iron in a Priſons-window, betwixtthe main _ 


Maſt, and the Fore-maſt, and are called Gratings, or Net= . 

tings, as is ſaid, which are made of ſmall Ropes, much in like . 

manner, covered with a Sail ; the which to undo, is to heave... 
a Kedger, or fix a Grapling into them, tied ina Rope, but a 
Chain of Iron is better, and ſheering off will tear itin pieces, . 
if the Rope and Anchor hotd.; ſome have uſed Sheer-hooks, 
which are Hooks like Sickles fixed in the ends of the Y ards- 
arms, thatif a $hjp under fail come to board her, thoſe Sheers . 
will cut her Shrowds, and ſpoil her Tackling; but they are 
ſo ſubje& to break their own Yards, and cut all the Ropes . 
comes from the Top-ſails,they are out of requeſt. To conclude, _ 
if a Ship be open, preſently to board her, is the beſt way to. . 
take her. But if you ſeeyour Chaſe ſtrip himſelf intofight-. 
ing Sails, that ,to put out his Colours in the Poop , his Flag 
in the Main-top, his Streamers or Pendants at the ends of - 
his Yardsarms, furl his Spret-fail, pike his Miſen, and ſling his 


-, 


Main-yard, parade your felf to tight. Now becauſeI would 
not be tedious in deſcribing a Fight at Sea, I have troubled 
you with this ſhort Preamble, that you may the plainlier un- 


derſtand it, 


The Sea-mans Grammar, 
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"CHAP. 'X11. 


How to Manage a Fight at Sea, with the proper Terms in 
a Fight largely expreſſed, and the ordering of a Navy 
at Sea. + 


NP OR this Maſter-piece of this Work, I confeſs T mighr 

do better to leave 1t to every particular mans conceit as 
it is, or thoſe of longer pratice or more experience; yet be- 
cauſe I have ſeen many Books of the Art of War by Land, 
and never any'for rhe Sea, ſeeing all men fo filent in this 
moſt difficule ſervice, and there are ſo many young Cap- 
"rains, and others that deſire to be Captains, who know very 
licele, or nothing at all to any purpoſe , for their better un- 
 deritanding I have proceeded thus far; now for this that fol- 
lows, what I have ſeen, done, and conceived by 'my ſmall 
experience, I refer me to their friendly conſtrudtions, and 
well adviſed conſiderations. 

A Sail, how bears ſhe or ftands ſhe, to Windward or Lee- 
ward ; ſet him by the Compaſs ; he ſtands right a head, or 
on the Weather-Bow, or Lee Bow, let flie your colours if you 
- have a conſort, elſe not. Out with all your Sails, a ſtead 
manto the helm, fit cloſe to keep her ſteady,gtve him chaſe 
or fetch him up ; he holds his own, no, we gather on him. 
Captain, out-goes his Flag and Pendants, alſo his waſte 
-Clothes and Top-armings, which is a long red Cloth a- 
bour three quarters of a yard broad, edged on-each fide with 
Calico or white Linnen Cloth, that goeth round about the 
Ship on the out-ſides of all her upper workstfore and aft, and 
before the Cubbridge heads, alſo about che fore and main 
Tops, as well for the countenance and grace of the Ship, as 
to Coyer the men from being ſeen, he furles and flings his 


| Many Books 

of the Arr of 
War for the. 
Land,none for 
the Sea. 
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Main-yard,in goes his Sprer-ſail. Thus they uſe to ſtrip chem» 


|] ighring Sails, ſelves into their ſhozt Sails, or Fighting Sails, which is 
1 1' Tohalea Ship. 'only the Fore fail, the Main and Fore top Sails, becauſe the 


re{t ſhould not be fired nor ſpoiled ; beſides they would be. 
troubleſome to handle, .hinder qur ſights and the uſing our 
Armes ; he makes ready his cloſe Fights fore and aff, 
Maſter,how ſtands the Chaſe ?. Right on head I fay,; Wall 
we ſhall reach him by and by ; Whar's all ready? Yea, yea, 
every man to his Charge, dowle your Top-fail to falure him 
for the Sea, hale him with a noiſe of Trumpets: Whence is 
yoar Ship? Of Spain : Whence is yours ? Of England : Are 
700 a Merchant, ora Man of War; We. are of the Sea. Hg 
waves us to Leeward with his drawn Sword, calls amain for 
the King of Spain, and ſprings his Loute, give him, a Chaſe: 
piece with. your Broad-fide, and run a good berth a head of 
him ;. Done, done. We have the wind of him, and he tacks 
about, Tack you about alſo, and keep your Loufe, be yare 
at the helm, edg in with him, give him a volley of ſmall be 
alſo your Prow and-Broad-ſide as before , and keep your 
Loute ;. He pays .us ſhot for ſhotz Well, we ſhall requite 


him 5 What are you ready again? Yea, yea, Try him once 


more, as before : Done, done ;- Keep.your Loufe, and, load 

our Ordnance again : Is all ready ? Yea, yea ; edg,in with 
um again, begin with your Bow pieces, proceed.with your 
Broad-ſide, and let her fall off with the wind, to give.her 


- alfo your full Chaſe, your Weather-Broadſide, and bring .her 


round that the Stern may alſo diſcharge , and your Tacks 
cloſe aboard again : Done, done, the wind veers, the Seca 
goes too high to board her, and we are ſhot through and 
through, and between wind and water. Try the Pump, bear . 
up the Helm ; Maſter, let us breath and refreſh a little, and 
fling a man over-board to ſtop the Leaks ; that is,to truſs him 
op about the middle in a piece of Canvas, and a rope to keep 
him from ſinking, and his arms at liberty, with a Malet in the 
one hand, and a Plug lapped in Okum, and well Tazred in a 
Tarpawling-clout in the other, which he will quickly beat in- 
tothe hole or holes the Bullets made 3 What cheer Mates * 

.:- 
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is all well ? All well, all well, all well ; Then make rexdy to 
bear up with him again, and withal your great and ſmall 
ſhot charge him, and in the ſmoke board him thwart the 
Hawſe, on the Bow, mid-Ships, or rather than fail, on his 
Quarter, or make.faſt your Graplings if you can to his cloſe 
Fights and ſhear off, Captain, we are tow! on each other, 
and the Ship is on fire, cut any thing to get clear, and ſmo- 
ther the fire with wet Clothes. In ſuch a caſe they will pre, 
{ently be ſuch friends, astohelp one the other all they can ta' 
_ getclear, leſt they bath ſhould burn together and ſink ; and 
it chey be generous, the fire quenched, drink kindly one to 
another ;.- heave their Cans over-board , and then begin a- 
gain as before. | | 

Well, Maſter, the day is ſpent, the night draws on, let 
us conſule. Chirurgion, look to the wounded, and wind up 
the ſlain, with each a weight or Bullet at their Heads and 
Feet to make them ſink, and give them three Guns for their 
Funerals, Swabber, make clean the Ship 3 Purſer record 
their Names : Wacch,be vigilant to keep your berth to wind- 
ward that we loſe him not in the night : Gunners, ſpunge 


your Ordnance ; Souldiers, {cowre your Pieces : Carpenters, 


about your Leaks; Boatſwain and the reſt, repair the Sails 
and Shrowds ; and Cock,you obſerve your directions againſt 
the Morning watch : Boy, Holla Maſter, Holla, is the Ket- 
tle boiled ? Yea, yea : Boatſwain, call up the men to Prayer 
and, Break- faſt. - 

Boy,fetch my Cellar of Pottels,a Health to you all fare and 
aft,courage my hearts for a freſh Charge 3 Gunners,beat open 
the- Ports, and out with your lower Tire, and bring me trom 
the Weather ſide to the Lee, ſo many Pieces as we have Ports 
to bear upon him. Maſter, lay him aboard Loute for Loute ; 
Mid-ſhips men, ſee the Tops and Yards well Manned, with 
Stones, Fire pors, and Braſs-bails, to throw -amongtt them, 
| before weenter, or if we be put off, charge them with all 
Your great and {mall ſhot,in the {imoke let us encer them inthe 
Shrowds, and every Squadron at his beit advantage io found 
Vrums and Trumpets, and St. Gerge tor England... 
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and how to 
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They hang out a Flag of Truce, hale him a main,abaſe,or 
ake in his Flag, ſtrike their Sails and come aboard with their 
Captain, Purſer and Gunner, with their Commiffton, Coc- 
ket, cr Eiils of Loading. Out goes the Boat, they. are lan- 
ched from the Ship-fide, entertain them with a general cry, 
Gecd fave the Captain and all the Company, with the Trum- 
pets ſounding, examine them in particular, and then con- 
clude your conditions, with feaſting, freedom, or. punjh- 


- ment, as you, find occaſion ; but always have as much care 


ro their Wounded as your own, and if there be either young 
Women or Aged-men, uſe them nobly, which is ever the na- 


-ture of a generous diſpoſition. -'To conclude, if you ſurprize 
"him, or enter perforce, you may ſtow the men, rifle, pike 


-lage, or ſack, and cry a Prize. 


To calla Council of War in a Fleet : There is your Coun- 
cil of War to manage all buſineſſes of impore, and the Com- 
mon Council for matters of ſmall moment,when they would 


' have a meeting, where the Adniiral doth appoint it ; if in 


the Admiral , they hang but a Flag in the main-Shrowds 3 


-if in the Vice-Admiral, in the Fore-throwds ; if in the Rear- 
Admiral, inthe Miſen: If there be matyy Squadrons, the Ad- 
-miral of each Squadron upon ſundry occaſions doth carry 
in their main-Tops, Flags of ſundry Colours, or elſe they 


- are diſtinguiſhed by ſeveral Pendants'from the. Yard-arms; | 


every night or morning they are to come under the Lee of 
the Admral to ſalute him and know his pleaſure, but no 


- Admiral of any Squadron is to bear his Flag in the main 


Top, in the preſence of the Admiral-General , except the 
Admiral come aboard of him to Council, to Dirmer, or Col- 


lation, and fo any Ship elſe where he-ſo reſfideth during that 
' time, is to wear his Flag in the main Top. They-uſe to mar- 


tial or order thoſe Squadrons in ranks like Manaples, which 
is four ſquare, if the Wind and Sea permits, a good berth 
or diſtance from each- other, that they becalm not one an- 
other, nor come not foul of each other ; the General com- 


monly in the midſt, his'Vice Admiral in the front, and his 
Reer Admiral in the Reer ; or otherwiſe like a half Moon, 


which 


— 
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which-is two Squadrons like two Triangles for the two Horns, 
andſo the relt of the Squadrons behind. each. other a good 
diſtance, and the-Generalin the midſt of the half Circle; from 
whence heſeeth all his Fleet, and ſendeth his directions, as he 
finds.occaſion to whom he pleaſeth. 

. Now between two Naviesthey ule often, eſpecially ina Har-' 
bour or Road where they are at Anchor, to fill old Barks with 
Pitch, Tarr, Train-oyl, Lynſeed-oyl, Brimſtone, Rozin, Reeds, 


with dry Wood, and ſuch Combuſtible things, ſometimes they- 


link three or four together in the. night, and put them adrift as 
they find. occaſion... 'To paſs a Fort ſome willmake both Ships 
and Sails all black, butit the Fort keep but a fire on the other 
ſide,andallthe pieces point blank with the fire, if they diſcharge 
what is berwixt them and the fire,the ſhot will hit, if the Rule be 
truly obſerved ; for. when a Ship is betwixt the fire and you ſhe 
doth keep you from ſeeing it till ſhe be paſt it.To conclude there is 


_ as many ſtratagems,advantages,and inventions to beuſed as you 


find occafions;and therefore experience muſt be the beſt Tutor. 


_—— 


: CHAP. XIV. 
How they divide their ſhares in a man of War, what Books and 
. Inſtruments are fit for a Sea-man, with divers advertiſe- 
ments for Sea men, and the uſe of the Petty Tally. 
Fit Ship hath one third part.The ViRualler the other third. 


The other third part is forthe Company, and this is ſub- 
divided thus in fhares. ; 71 14 Joris 


The Captain hath——10 —— 


_ m— 


The Maſter res 8 CC —_— oc] ſome but 7 
The Mates CDF MEET: 24! ot r——m——mns rn 5 
The Chyrurgion ——= 6—TTT——— 2 
The Gunner — 6 — ——_—_—_ -—q-q-c Cu aq _—_ 
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The Boatſwain 


The Carpenter m——_ —— TTTT_—— 


The Trumpeter — 6-——_——— __— . 
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The Lieutenant —- 9— or ashe agreeth wich the Captain.” 
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The 4 quartet Maſters-5—— piece, or-—————, 


_ dt. ite tellin. cos PO I IP" * : 5 3 
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The Cooper ——y-.———— re er nrnmr_—_ 


The Chyrurgions Matey ———_———— rr rn 
The Gunners Mate— 5 — ——— rr rn nr, 
The Carpenters Mate*-5 ——————_—— oy net nee 
The Corporal EO —_ 
The quarter Gunners- 4-———— —— mm 
The Trumpeters Mate-g ———emmmmermernm mn gene, 
The Steward ——; ———— 
3 
3 


The Coxfwain- 
The Swabber RE 3 
In Zeb Ships they ſeldom uſe any Matſhal, whoſe ſhares 
amongſt the French is equal wich the Boatfwains, all the reft of 
the Younkers, or Fore-raft-men according to their deſerts, ſome 
three,fome two and a half, ſome one and 'a half, and the Boysone, 
which is a ſingle ſhare, or one anda half, or as they do deſerve. 
Now the Maſter, or his right hand Mate, the Gunner, Boat-. 
ſwain, and four Quarter Maſters do make the ſhares, not the 
. Captain who hath only this priviledge,to take away halfa ſhare, 
ora whole ſhare at moſt, to givefronrone to another as he beſt 
pleaſeth. Pond Be. | 
For to learn to obſerve the Altitude, Laticude, Longitade, 
Amplitude, the Variation of the Compaſs, the Suns Azimuth 
and Almicanter, to ſhift the Sun and Moon, and know the 
Tides, your Rombs, prick your Card, fay your Compafs, get 
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ſome of theſe Books, but practice is the beſt. . - 
| Maſter Wrights Errors of Navigation. 

Maſter Taps Sea-mans Kalendar. 
The Art of Navigation. 
The Sea Regiment. 
The Sea-mans Secret: 

| Maſter Gunters Works. 
The Sea-mans Glaſs for the Scale. 
'The New Attractive for Variation. 
Maſter Wright for uſe of the Globe. 

- Maſter Hewes for the ſame. © 
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Inftruments fitting for a Sea-man, 


Compaſles fo ' many Pair and Sorts as you will,an 4fro/abe 
Quadrant , a Croſs-Ftaff,a Back-ſtaff, an Afrolabe, a No#urnal, 
A young Gentleman that deſires command at Sea,ought well Advertiſc- 
to conſider the condition of his Ship , ViRtuals, and Com. *<25tor 
- patiy,nor muſt there be more Learners than Sailers,how flightly 70u"s ©o oY 
vever many eſteem Sailers,for all the work to ſave Ship,Goods tains,and other 
and lives muſt lie upon them, eſpecially in foul weather,then Officers. 
their labour, hazard, wet and cold is fo incredible I cannor | 
expreſs it, It is not then the number of them that here can 
fay at home, what I cannot do can quickly learn, and what 
a great matter it is to Sail a Ship, or go to Sea; ſurely thoſe 
for ſome time will do more trouble than good, I confeſs it 
is moſt neceflary fuch ſhould go,burt not too many in one Ship, 
for if the labour of threeſcore ſhould lie upon thirty, (as many 
times it doth) they are ſo over-charged with labqur, bruites, 
and over-ſtraining themſelves they fall Sick of one diſeafe or 0+ 
ther, for there is no dalying nor excuſes with Storms,Guits , 
Over-grown Seas, and Lee-ſhores, and when their victuals is 
putrified it endangers all : Men of all other profeffions in Light- 
ning , Thunder , Storms. and Tempeſts,with Rain and Snow, 
may ſhelter themſelves in dry houſes by good fires, but thoſe 
are the chief times Seamen muſt ſtand to their Em, | rg 
_ attend with all diligence their greateſl labour upon the Decks. 
| Many ſuppoſe any thing is good enough: to ſerve men at 
Sea, and yet nothing ſufficient for them aſhore , either for 
their healths , for their eaſe, or eſtate ; A Commander 
at Sea ſhould do well to think the contrary, and provide for - 
himſelf and company in like manner ; alſo ſeriouſly to conſi- 
der what will be his charge to furniſh himſelf at Sea with Bed- 
ding, Linnen, Arms, and Apparel, bow to keep his Table a- | 
board,and hisexpences on ſhore,and provide his Petty-Tallp, = Petty- 
which is a competent proportionſaccording to your number)of Fe 
theſe particulars following. : 
Fine wheat flowercloſe and well packed, Rzce, Currants, Su- 
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gar, Prunes, Cynamon, Ginger, Pepper, Cloves, green-Ginger,Oil, 
Butter, Holland-Cheeſe, or old Cheeſe, Wine cumegar,Canary Sack, 
Brandy, the beſt Wines, the beſt Water, the juyce of Limmens 
for. the ſcurvy, white-Bisket, Oatmeal, Gammons of Bacon,dry- 
ed - Neats tongues , Beef packed up in Vineger, Legs of Matton, 
minced and itewed, and cloſe packed up, with tried Sewet or 
" Butter in earthen pots. To entertain Strangers, Marmalade , 
Suckets, Almonds, Comfits and ſuch like. Be 
Some it may be will ſay I would have men rather to feaſt 
- than fight ; But 1 ſay the want of thoſe neceſſaries occaſions 
the loſs of more men than in any Engliſh Fleet hath been ſlain 
ſince 88, For when a man is ill, or at the point of death, I 
would know whether a diſh of buttered Rice with a little Cy- 
namon, Ginger, and Sugar, a little. minced meet, or roſt Beef, 
a few ſtew'd Prunes , a race of green Gzger , a Fapjack, a 
Can of freſh water brewed with a little Cynamon, and Sugar, 
be not better than a little Poor John, or Salt Fiſh with Oil and 
Muſtard, or Bisket, Butter, Cheeſe, or Oatmeal-pettage on Fiſh- 
days, or on Fleſh days Salt-Beef, Pork and Peaſe with ſix ſhil- 
lings beer,this is your ordinary Ships allowance, and good for 
them that are well if well conditioned which.is not always,as 
 Seamencan(too well)witneſs. Andafter a ſtorm,when poor men 
are all wet,and ſome have not ſo much as acloth to ſhift them, 
ſhaking with.cold,few of thoſe but will tell you, alittle Sack or 
Brandy is much - better to- keep them in health, than a little * 
{mall Beer or cold water although it be ſweet. Now that e- 
very one ſhould provide things for himſelf, few of them have 
either that providence-or means,and there is neither Ale-houſe 
Tavern, nor Inn to burn a Faggot .in, neither Grocer, Poul- 
terer, Apothecary, nor Butchers Shop, and therefore the uſe 
of this Petty Tally is neceſſary ,and thus to be employed as there 
is. occaſion. 'T'o entertain_Strangers, as they are in. quality 
every Commander ſhould ſhew himſelt as like himſelf as hecan, 
as well tor the credit of the Ship,and hisSetters forth as himſelt; 
butinthat herein every one may moderate themſelves accords 
ing to their own pleaſures, thereforel leave it totheir own 
daſcretions, and this brief Diſcourſe,and my ſelf co their friend 
iy conſtruction, and good opinion. CHAP. 
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CHAP. XV. 


An Alphabetical Table of the Names of all the Parts 
or Members of a Ship, and its Appurtenances, with 
the Number of the Page in which the Term (or 
Word) here formi'd, is Explained at Large. 


A 350 


Page. 
Wning | 26 
Shank 1? 
.” Flook | 
[ Shoulder ba 
AnAn-3 Beam b——29' 
chors. | Eye 
Ring 
LSocket 3 
Anchor,Sheat Anchor, ſtream 
Anchors, £20 
Bow Anchor 29 
A 'loof, keep yourloct . 37 
B 
Uttocks - 
) Billage 4]. 
Beds iF 
= 4 
— jp 
Bend vide Wale 6 


K 2 


| P apes 
| Bolts, viz 
—Ring . 
—_— "" | 
| —Clinch | 
Rag mnt 1 
Forelock | | 
Fend [ 
Drive IS - \ 
Bowe, broad-Bowe narrow- 
. Bowe 9 
Beake, Beake-head Io 
Bits T0 
Block, Fiſh-block IT 
Bulke, Bulks head IT 
Brackets TNA 
- I'Bitracle IT, I2 
Barnacles Se 2 


Broning, or Breaming 13 


Blocks , double-Blocks, vide * 
_ Pullies I9 
- Block-ſnap 20, 
rales 22 
Braces 22 


Bolings, Bolin bridles he Bo- 
lins,check the Bowlings,2 3 
"4 555%, Dent 


iy 


T be Sea-mans Grammar. 

Bent _ 23 |Cabin, grout Cabin Ir 
Roulg 24 | Compals, Dark-Compaſs 1 r- 
Bonnet 24 | Yariation Compaſs 12 

Boat, a Long-boat | "26 1Cat*holes #2 > 

Bails 26 | Calking, Calking-Irons 13 
Bail: or Free 27 | Careene * LY 
Boat, Trim-Boat, Wind-Boat, |Gotes | 16 
Hold water, Forbear. 27 |Cheeks . 16 
Fight, Bitter, Bitters- End 30 |Cap :- 
Breftfaſt + $0 [Cordage,vide Rigging 18 
Pey C, Or Boyes , Can-Poyes | Coller 18 

© 31 |Crows-Feet 18 

Ponnet 31] Cock 19 
Pailaſt, to trench Ballaſt 22 | Chains 19. 
Boatfwain ard his Mate 35 | Can-hooks | "'® 0 

Bear, Bear in, Bear off,Bear| Creengles "ma 
UP. 4.4 | Clew | ; 22 
Breeze 46 |Caburn _ 24. 
Poarding £7 | Caskets 25, 

, | Cable, 48 

C. | 1 Splice a + Cabte =& Shot 

: | - .of Cable , Quoile a 
Cable , 'Fake a Cables. 

cRadle ' Pay more Cable, Pay | 

1 Carling, Carling. Knees cheap a Cable, End * for 

7] End, Bend Unbend a Ca- 

Commings 7| ble 30 
Capſtain, Bars Dt Fa rn main-Courſe, Hare 

Jear Capſtain. . 8 |, Courſe | JI 
(rab 2 Clew of a Sail _ 32 - 

. Clamps 6 Coines,Canting- Coines, ſtand-! 

Culhertail Z _ 7 |. ing Coins J3 
Combe .. 1o (Captain 34 
Croſpiece Io | Chirurgeon, and his Mate 34 
Gar 1 {| Cap-Merchant 34 
Cubbridge head i [Carpenter and his Mate 34: 
Counter,upper and lower 11 +1 [Cdrporal 35- 


T he--Sea-mans Grammar. 


P P a * l —_ 


Cooper and his Mate 36 |Feather,Cuta Feather - 10 
Coxhrain and his Mate 36 | Free or Bail 27 
Cook and his Mate 36 | Fenders 30 
Cunning 37 |Flown 39 
Calm, 46 |Fly 29 
be Calmed 47 |Founder, Foundering 40 
Chaſe, to give Chaſe 59 [Floods 47 
D - G 
Ock I Arbord p4 
—— Wet IjSs Gallery 9 - 
——Dry I | Gudgions I 2 
Deck, half-Deck , quarters | Gun, Gun-Room 12 
Deck, flaſhDeck,cambered |Graveing 13 
Neck 6|Guy - 20 
Daye 8 |Garnet, Clew-Garnet 22 
David 10.|/Goaring 22 
Dead-Mans Eye 18 [Gang 27 
Drabler 24 |Gert 30. 
Drablers 31 | Grateings: .. J2 
Diſimbogue. 43 | Goring of a Sail ©* 32- 
Drite, a Drifr 43 | Gear 27 
ES | Gunner and his Mate 24 - 
Ec: Gooſe-wing 4 
'F Arings 23 | Guſt 46 
| Eaſe 37 | Gale, a freſh Gale, a Loom- 
Eddy wind . 46| Gale 2: GG - 
Ebbs 47 
Entering 57 H 
F F Ooks 
| H Foot 7. 
Iih-Block | Howle + 
Faſhion 2 | Hull 4 
Floor 3 | Hatches, Scuttle Hatch 77 
Fore-Caſtle 9 |Hanſes: IQ. 


— 


Hounds 


The Sea-mans Grammar. 


Hounds I6| 
Hawſer 20 
Harpings, Cat-Harpings - 20 | 
Halyares 20 
Horſe 21 
Head-lines 21 
Hooke-loof- Hook 24. 
Hitch 39 ( 
Hull 40 
Hullocks 41 
Hold off 44 
Hericano 47 
1 
—_ 30 
yz 

F Eel 2 

A. Keclſon 3 
Knees F 
Knight , fore-Knight , main 

Knight > 
Knevels 7 


Knettels 2 
Knot, a Wall Knot, a boling- 
Knot, a ſheep ſhank Knot 


nd] 
Redgers,and Kedging 29 
Keckle 30] 
' Bi 
ls - 3 2 
Loop-holes + 7 


> | 


| 


Ladder, Entering-Ladder , 
Gallery-Ladder, Boltfpric- 


Ladder 9 
Loofe 9 
Lockers 12 
| Lannier 18 
Lines, head-Lines 21 


Furling Lines,SmiteingLine 
Bunt Lines,Clew Limes,22 


Leech Line 23 
Knave Line 24, 
Lee Fangs 23. 
Leech of a Sail 23, 32 
Litts, Top the Lifts 23 
Legegs 23 
Latchets 24 
 Laſhing 24 
Lyar 36 
| Lieutenant 36 
Larboard %7 
Labour 40 
Large = 
Laske 41 
Line, Dipſea«line,Log-line,4 3 
Sounding-line 44 


Land, Land to kenning, to 
lay a Land, Good Land: 
fall, Bad Land fall, a head 
Land, a Point of Land, a 
Land mark,to raiſe a Land, 


to make a Land 43 
Land locked 44 
Lead 44_ 

Ould 2 
Manger I 0 


| Maſted 


| Maſted, over Maſted, Taunt' 


Maſted , under-Maſted, a 

made-Maſt, or Arm-Maſt, 
_ Mafts ſteps; ſpend a Maſt, | 

ſpring a Maſt 40 
Martnets 23 
Mats 24 
Marling, Marling-fpike 25 
Maſter and his Mate 34 
Marſhall 35 


Moar , Moar croſſe , Moar 
alongſt, Moar Provilo 45 


Moonſoune 47 
© | 
Ails, Tree-nails 4 
4 VN Skupper-nails 9 
No near 37 
Nealed to 44 
O | 
ry 
Rlop F 
 Okum E3. 
Obſerve 42 
Offing 44| 
Overblows 46 
Þ | | 
Lanks five 4 
Ports F 
Paul Go 


T he Sea-mans Grammar. 


Py _ 


Suck Pump,Bare Pump 9 


Ow IO 
aying I 

Parſling 1 4 

Partners 16 

Pillow I6 

Puttocks I9 

Parrels . 20 

Parbunkle 2I 

Puddings 21 

Panch 24. 

Pilot 34 

Purſer 34 

Port 37 

Predy 37 

Pike 37 

Paſarado 42 

Powder-Chelſt F7 

Q 
Uarters 6 
Quarter-Maſter 35 

Quoynes 64. 

2 

3 

3, 20 

3 

4. 

5 

7 

| 12 

Rudder, Rudder-Irons 12 


Pump, brak-Pump,Can-Pump | 
Chain-Pump, Bar Pump, 3 


Room 


Room, Bread} Room, Cook- 


I 3: 
Rigging 
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Rigging, well Rigged, over 
Rieged Bo 
Runnings I9 
. Ratlings * I9 
Ropes, Breſt-Rope, ſtanding: 
Rope 20 
Bolt-Ropes 22 


Rope, Chett-Rope 28 
_*Robirs 21 
Reeve, and Reeveing 23 
'Rouſing 31 
Rowling 40 
Round in, Round aft 42 
Reach 43 
Road 4 4 


Entering Rope , Bucket- 
Rope, Bolt-Ropes, - Port 

Ropes, Jear-Ropes z Pres. 
venter-Rope, Top-Rope 27, 
Keel-Ropes,Rudder Rope, 
Cat-Rope,Boy-Rope Boat- 


—_—_—— 


Ride , Ride a 'great Road; 
Ride a ſtreſſe , Ride be- 
eween Wind andTide,Ride 
thwart Tide, Ride a Pike, 


The Sea-mans Grammar, - 


* 


Sleepers 3 


| 


Ride Crofle 44,45 
Rut of the Sea 47 
Roaring of the Sea 37 
Ropgh Sea HT: 

D 

Tocks x 
+ JF Stem = 2 
Stern 2, 12 
SWeep 3 

Sharfing, or Skaried 'Y 


Spurkits | 
Spindle : 
Skupper,okupper Leathers © 9 


Sockets It 
Stearage, II 
Shiver I9 
Shrowds, Taut the . Shrouds, 

Eaſe the Shrouds I9 
Sling or Slings 21 
Sheats 22 
Sinnet 24 
Seaſing . 24 
Seaſen 25 
Sarve, or Service WT 
Spunyarn 2F 


>plice,Spliceing, Room Splice, 


 CutSplice ,- 24, .30 
Shallop F ' 3 

| Skiffe 24 
Spell 27 
Shearing '28 
Swifting 28 
Sern Faſt 30 
Shank-painter 
Stop | 3T 


Sails ; Main-Sail, Fore-Sall , 
Main-Top-Sail, fore- Top- 
Sail, Top-gallant Sail, ſtud- 
ding-Sails, Miſen and Mi- 
ſen Top«Sail, Spret, and 
Spric-ſail, Top-Sail, Drift- 
Sail, Netting-Sail 31 
Head Sails , after-Sails :32 

Stantions 32 

Seam, Monk-Seam, Round- 
Seam Rs + 

| Stowage 


* 


fided, Furring, falſe Keel, 


, Grips falſe Stern, the Run, 


a good Run, a bad Run, 
a Stirup , her Rake, her 


Loome , Heel ; on | 


 Overthrow : Walt , Wall 


- reared, [ron fick, Trim $23; - 


53» F4]. 
p 
Itfier,Riſcing Timber 3 
. £ Trunnions 
Tuck z 
- Tranſome 4 


6 The S ea4-MANs. Grammar. 


Stowage - " 33 | Travas I2 
Shoot 33 | Tiller I2 
Steward | 35 | Tarpawling 16,26 
Swabber 36 | Trees, Croile Trees, Treſſel 
"Sailers 36 Trees if WG 
Steep Tubs 37 | Waiſt Trees ;Rouſe Trees 32 
Steering - +2474 -Fruck 17 
Starboard 37 | = 20 
Steady 37 | Hes - 2x 
Soar or Courſe 39 = fx 0 
| 40 | lnoughts 26 
' Sea, a head Sea 41 | Thowles 26 
Surges - 44] Tire of Ordnance, as the x, 
Sew, Sewed 45] 2 and 3 Tirs _____ 32 
Spout | 46] a half Tire = 33 
Storm : /46 |. Trumpeter 35 
Sea, a Rough Sea, an over- | Tally 28 
grown Sea... ate alYT onion Fir tf 40 
Surges .47 | Erough, {1 40 
Ship: A wholfoias Ship, an | Tempeſt 46 
unwholſome Ship , How-| Tide, Tide of - Ebke; Tide 
ſing a Ship,Flaring, Crank | , of Flood,a Windward Tide 


"a Leeward Tide, Tide o- 


ver, Tide gate, Tide, and 

half 'Tide-- 47 

© Eddy Tide 48 

Top Armings' 59 
_ 


ol 8 
Va, Vea,. Ves;, Vea 
-27 


4|-Under theSea | 49 


| Veer, or the wind Veers 


L Wood. 


73: 


The Sea-mant Grammer. 
| , Water, dead-Water , Eddy 
W | Water, 42 
| _ Ny s 
F dt 4 | Water born, Water Lin 
vH Wale , Chain-Wale, | Water ſhot _ 45 
GumrWake * 6| Wilwind 46 
_—_ | : Waſlt-cloa ths £9: 
P 
Arns, Rope-Yarns 24 
Younkers 36. 
C CHA P. XVI. 


Another Al ppt Table, Brplaining all the. Prixci- 


gal ch erms uſed in work of a Ship in all Windes and 
16 
| 'A 
FT or Abeft, fromward the Forepi rt of the Ship, or 


toward the, Sterth , as The , thats to- 
waxds the Stern. A "a 1 


How chear ye fore and aft, that: is, haw kires all yourShips 
Company. 
Amain, a Word uſed by a Man of War to his Enetny, and 


hy Yield. . "a FY 
Amazn, t aths, &f your 10 
it es the Des is right under 


Anchor is a peek, that ſigni 
the Hawis (or hols): trough which, the Cable belonging, " 
the Anchor runs out, , 


The Anchor is a Cock belt, that 15, hn up and downby ; 
the Ships ſide. | 


The Sen-mans Grammar. _ . - 
The Anchor is foul, that is.the ogy is ot about the Flake. 
An Awning, A Sail or the like, ſupported like a Canop 


over the Deck, to prevent the ſcorching heart of the Sun in 
hot Climartes. on 


To bale, tolade Water out of the Ships Hold with Buckets, 
or the like. 
Trench the Ballaſt, divide or ſeparate i it 
RF. Baliaft ſhoots, thatis, runs over from one ſide to he 
"Ie; 
To bear with the Land, &c. To ſail towards it. 
To bear in, that is, to fail before or with a Wind intoa 
Harbour or Channel. 
= A'Pitce of Ordnance doth come to bear, that 3 is, Hes right with 
i OG the Ship;whenrhey would 
ar up, 2 termufed in £0 , ey W 
have her F more before'the conf 2 F 
ne ENak: - 
o Beiape, to make 
To Bend a Cable, is tomake uks ir faſt 
A Birth, a conperitent ſpace to moor a Ship in, 
4 Bight, any part of a Rope between the ends. 
The Bilge, _ readth of the place the Ship refls on when 


ſheis aground. 
The Sh; ip i bilge, lved, that i is, has ftruckoff fome of her Tim- 
ock or Anchor, Cs ans 


ber on a 

A Bitrake, that whereonthe Co 

A Bitter, atumn of a Cable a bois 

The Bits, two Main-fquare vieces of Tue, to which the 
Cables are faſtned when the Ship rides at Anchor. | 

A Bornet, an Addition to another ſail, when they faſten it 
on, they ſay, Lace. on'the Bonnet and when they hol it off, 
Shake of the Bonner; it is very Ta ry faſten'd to <A tha 
the Mizon, Main, Foresfall, Sprit-ſail, - and thoſe Sails 
are called Courſes, as Main-courſe and Bonnet, not Main-fail 
and Bonnet. T5 - 
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keep her upon 
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The Sea-mans G rammar, 


A Boom, along Pole uſed to ſpread out the Clew of the 


Studding-ſail, &c. "A 
Board and Board, a termuſed when two Shipscame fo near 


as to touch one another. £ 
| Togo aboard, to go into a Ship. Ns 
To make a board, or board it up, is to turn to Windward. 
To break: Bulk, to open the Hold,and take out goods thence.. 


C 


Careening, is bringing a Ship to Iye down on one ſide while 
they trim and caulk the other. 
 Caulking, 1s drip of Ockham, Span-hair , and the like 
into all the ſeams of the Ship, to keep out Water. 

To. Ehaſe, is to purſue another Ship, and the Ship ſo purſu- 
ed is called the Chaſe. | SUL M 

To Cond or Cun, is to diredt or guide, and to cun a Ship is 


to dire& the Perſon at Helm how to ſteer her : If the Ship go 


before the Wind, then he who cunsthe Ship uſes theſe terms to 
him at Helm, Starboard, Larboard, Port, Helm a Mid- 
ſhips. Starboard, is to put the Helm -to- the Starboard , 
( or right ) ſide, to make the Ship go to -the Lar- 
beard (or left; ) for the Ship always fails contrary to the 
Helm. In keeping the Ship ear the Wind, theſe terms are 
uſed, Loof, Keep your Loof, Fall not off, Veer no more, keep her 
Zo, touch the Wind, have a care of the Lee-latch, To make her 
go more large, they ſay, Eaſe the Helm, no near, bear up. To 
A ſame Point, they uſe; Steddy, or as you go, 
and the like, The Ship goes Lasking,  Quartering, Veering, or 
Large; are.terms of the — e ſhgnification, viz. that ſhe nei- 
ther goes by a Wind nor before the wind, but betwixt both, 
The Courſe, is that Point: of the Compaſs on which the Ship 
fails: Alfo the Sailsare called Courſes. 
Cut the Sail, that is, unfurl it, and letit fall down. 4 ſail 
is weil cut, that is, well faſhioned. — 


»” 


D 


T he Sea-mans Grammar: 
D 


Dead-water, the Eddy-water at.the Stern of the Ship, 
P Ars is to go out of the Mouth or Strait of. a: 
| -; diſpart, is to find out the Difference of Diameters of 
Metals betwixt the breech and mouth of a Piece of Ordnance. 
_The Deck is fluſh fore and aft, that is, is laid from ſtem to. 
ſtern without any falls or rifings.. | 


ol 
" 
/ 


' End'for End, a Term uſed when a Rope runs all out.ofthe- 
\ Hock, fo that it is unreeved; as when a Cable Cor Hawſer ) 
runs all out, at the Hawſe, we ſay, ths Cable at the Hawſe is 


A Fathom, a Meaſure contaſping fx Feet... 
A heh, is one Circle. of any Rope or Cable quoiPd up: 
round. - 
' To farthel (or furl) a Sail, is w wrap it up cloſe together, 
and bind it with little ſtrings called Caskers, faſt to the Yard. | 
Tofiſh a Maſt, or Yard,is to faſten a piece of Timber or Plank: 
to the Maſt or Yard to ſtrengthen it, which Plank is called 
a Þſh. | 
To lower. or ſtrike the Flag, is topull it down upon the Cap... 
and in Fight is a token of yielding ; but otherwiſe of great 
reipe&t, - 4 
To heave out the Flag, is to wrap it about the Staff. 
Free the Boat, or Ship, is to bale or pump the water out. 


G. 


The. Ships Gage, is ſo many Foot as ſhe ſinks in the Water ; 
or (to ſpeak now like a Sca-man) ſo many Foot of = as 
wn 


run out End for. End. 


draws, L 3 


- — 


'The Sea-mans Grammar. 


Weather Gage, is when one Ship has the Wind (or is to wea- 
ther) of another. 
a _ Gale, 4 little Wind: 
ales away from another. Tn fair weather when 
_ 15 but wn { ne Wind that Ship which hath moſt Wind and 
Nails faſteſt isfaid, Toe gale _ m_ the Pk « 
To prewve a Ship, 15 to bring her to Tye a gronnd,-to 
ages on herold filth. 
27 es that is, turns her Head to the Wind more 


chan in ſhe 


To Hale, is the ſame asto pull | 
Toover Hale, in Y es hated os tales 
contrary way, thereby to make it more flack. 

To hail a Ship, is to i rhe her Company toknow whither 
they are bound, &c. and is done after this manner, Ha the 
Ship! or only His! | To whichthey anſwer Hde. Alfo to ſa- 
_ —_ Ship with Trum mers oe or thelike, is called Hailing. 

the Hawſe, a term u EP des won 
tha þ in the Hawſe is fretted orchafed, and they would 
have more Cable veered out, that another part of it may reft 
im the Hawſe. When two Cables that come through tw 
ſeveral Hawſes are twiſted, the themis called em 
mp the Hawſe; Thwart the  Hawſe, and rides upow the Hawſe, 
are terms uſed when a Ship lies hart or crofs, or with het 
Stern uſt i: ore, another Ships Hawſe. Note, That the Hawes 
arethe great Holes under the Head of the Ship,chrongh which 
the © rum whe the Yeu at Anchor. 

The Ship-beels, that, is, inclines more to.ons ſide than the o- 
ther, asfhe heels ro Starboard, that is, turns op her oard- 
tide to he downon the Starboard. 

To Hitch, is to catch hold. 

The Hold of a Ship, is that part betwixt the Keelſon and the 
lower Deck, where all Goods, Stores, and Vietuals do lie, 
Rummidgethe Hold, is uſed for removing vr clearing che Goods 
and things inthe Hole. Stowing the Hold, is when they _ 
goous into the Hold. 


T be Sea-mqus Grammar. 


To Hiiſe, is. to hale or lift up, as Hoiſe the water in, Hoiſe up 
the Yards. 
ho wk  —_ Ship is at. by and takes in all her Sails , 


The Ship Laboure, that is, rowls and tumbles mach. 

Land is. a term fed, when. we expect to fre Land; 
2s.we had a good Land fall, that iggnade Land (or for Land, 
according to our Reckoning. 

Land-hocked, is when the Land lies round about Us, lothat- 
110. point is RO 
Lando, is ſaid to. lie Eand to, har flea 

Brom Collar Mob juſt eodifcern the Land. 

To Laſh, isto: bind,as Lo the Fiſh.on to rhe Meſh thatis bind: 
it to the Maſt, 

_ Launch, iro putont; as tO Launch a Ship,is to p her forth: 
of the Dock into the water, butit is fomtimes & uſed: 

ina Negative ſenſe, as when'# Yard ishoifted high enough, 

oY wy Lamnch-hle, thatis:hoiſe no more. . ' 

To lay the Land, is to los ſight of its - 

The Lee-ſhore, is that ſhore againſt which the. Wind blows. 


Have 4 care of the Lee-lateh, that is take heed the. Ship go - 
not too much to Lee-wards: 5 | 

A Ship Ties by the Lee, that-is, has-all hev fails. lying flat a+ - | 
ns and'Shrouds. * + i 5 


008 rbe- Mizon, that is, . 


haſt; ; Spa pq 
ron, , put: the Yard en ant ete i 
the Mizon, that is, let go the Sheet and peek it ups | 
To moor a Ship, is tolay out her Anchors in ſuch a manner 


as is moſt convenient for her to. ride by ſafely. 
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T be Sea-mans Grammar. 


R 


' Neap tides, are the Tides when the Moon'is in the ſecond - 
and laſt (areer, and they are neither ſo high, nor fo low, 
nor ſo ſwift as the Spring-tides. _ a neo © 
A Ship is beneaped, a term uſed, when the water does not 

;chenough to bring a ſhip from off the ground, or our 
of a Dock, or oyer a ay, | 


| 


The Offing, that is, fromward the ſhore, or ;out into the 
Sea ; as The Ship. ftands- for the Offing, | that is, ſails from. the 
ore into the Sea. When a Ship, keeps the-middle of the 


' Channel, and comes not near the ſhore, ſhe is faid to Jeep in 


the 1 = | | EP ET 
:.Off-ward, is contrary to the ſhore 3 as the ſtern of a Shi 
hes to the Offward, and her head to.the ſhore-ward; vr 
her ſtern lies toward the Sea, and her head tothe ſhore; 


when ſhe is trimming a ground.itis called overthrown. | 


To Pareel a ſcam, is (alter the; Seam is caulked) to lay over 
a narrow pieceof Canyaſs, and pour thereon hot Pitchgnd 

ar. | 

To Pay 4 ſeam, is to lay hotPitch and Tar on (after Caulk- 
ing) without Canvas. ne | | 
" -ToRide a Peek, is when the Yards emnlugetered, that they 
ſeem to make'the Figure of St, Andrews Croſs. bes 


o , ny = 


as the Captain purchaſes apace , that is, draws in the 
NM fe 


Quarter Winds are when the Wind c a PALIT Ty FT 
malt-Jhrouds eyen with the Quarter; 4 


times, A 
Cable apace. 


The Set-mans Grammar, 


A Quoil, is a Rope or Cable laid up round one Fack over 
another, and the laying the Fack, is called quoiling. 


A Reach, is the Diſtance between any two points of Land, 
that lie in a Ripght-line one'from another, © © 
To Reeve, is to put a Rope through a Block; and to pull + 
Rope out of a Block is called uxreeving the Rope. . 
 T5-Ride, When a ſhip's Anchor holds her taft, ſo that ſhe 
does not drive with Wind or Tide, ſheis ſaid to ride at Anchor, 
' To Ride athwart, isto ride with the Ships fide tothe Tide. 


To Ride betwixt Wind and Tide, is when the Wind and Tide 


are contrary and have equal ſtrength. 

; To Ride Hawſe-fall, is when in a rough Sea the Water breaks 

intoche Hawes. 3 0 | 
A Road, is any place near the Land where Ships may ride 

at Anchor, and a op TAling there is called a Rogder. 
Rowſe-in, (that is, | 


' make it taut or ſtraight. | 
s. 


A Sail. Befides its proper ſignification (as belonging to the 


ſeveral Yards, fromwhich it takes itsvarious Names,as Main- 
ſail, &*c.) it ſignifies alſo a Ship, as when atSea we deſcry a 
Ship, we cry out, A ſeil! 4 ſa#! Likewiſe if we ſpeak of a 
Fleet (or a number of Ships together) we fay the Fleet con- 
ſiſted of 40 or 50 fail, and not 40 or 50 Ships. : 
To Serve a Rope, is towind ſomthing about it, to keep it 
from fretting out. "Oh 
To Seaxe, is to make faſt, or bind. EH ; 
The Ship ſeels, that is, when on ſudden. the lies down on 
her ſide, and tumbles from one fide to the other. ps 
The Ship ſends, that is, her head or ſtern falls deep inthr 


_ trough or hollow of the Sea- M | To 


Ro Jale-in) proper only to the Cable or 
Hawſer, and is uſed when the Cable or Hawſer is flack to 
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The Sermons Grannar. 


To Setth « Deck, s tolay it lower. | 
The Ship is ſewed, thatis, the Water is 'gonefrom her. 
The Ship ſhears, thatis, goes in and out, and not right for- 
ward, | 
To Sound, is to try with a line or other thing how deep the 
Water is. | 
The Ship hath ſpent her Maſts, that is, her Mafts have been 
broke by foul Weather; but if a Ship loſe her Maſts in Fight, 
we ſay, ber Ma#s were ſhot by the Board, | 
' T6 Ip lice Ropes, is to untwiſt two ends of Ropes, and'then 
ewiſt 'both together, and faſteti them with binding a 
ſtring aboutthem . A 6 
The Sail 4s ſplit, 'tnat is, blown 'topieces. | 
The Ship ſpooms, that is, goes right before the wind with- 
Spring-tides, are the Tides at New and Full-moon, which 
2 flow higheſt and ebb loweſt, and run ftrongeft. 
_ The Brw-fprit Steeves, that is, ſtandstoo npright. Sreeving 
bk likewiſe wedby Merchants when they ſtow'Cortonor Wool, 
] which being forced in with skrews, they call Sreewmy their 
| Cotton or Wool, + 


82 


Tack about, that 1s, bring the Ships head about to lie the 
other way. | 5 

Tallee aft the ſheats, a term uſed for haling aft:the ſheges of 
the Main orFore-ſgil. 0 Ole £77, 
A windward Tide, when the Tide runs againſt Wind. 
""-# Leeward Tide, when the Wind and Tide go both otie 
ways 

ATide'gate, where the Tide run ſtrong. | 

To Tide it up, is togo with Tide againſt the Wind, -and 1 
when the Tide alters tohie at Anchor-tHlit ferve again. 

It flows Tide and 'batf Title, that is, if will be High-water 
{ooner by three hoursat the ſhore than'in the Offing. Fa 

To Tow, 4'to dray anything dfcer the Ship. 

The Traverſe, is the Ships way Fu 


To 


\ 


T be Sea-mans Grammar. 


. V 
To Veer, is tolet out 3 as weer more Rope, veer more ſheat. | 
W | 


The Ship is Walt, that is, wants ballaſt. 

To Weather # Ship, is to goto Windward of hex. 

To Wind a Ship, is to bring her head about. | 

How Winds the Ship, that is, upon what point of the Com: 
paſs does ſhe lie with her head. 

To Would, is to bind Ropes about a Maſt or the like, to 
keep 9n a Fiſh to ſtrengthea it; 


Y 


_ F. Ship Yaws, that is, goes in and out, and does not-fleer 
y: | 
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GUNNERY. 
EET TE RF - 


Being an AbſtraCt of the Art of Gunnery, (or Shooting, 
in Great Ordnance and Morter Pieces :) Wherein the 
Principles of that Art are plainly Taught, both by 
Arithmetical Calculation,” and by Tables ready Cal. 
culated. With the C@Mmpoſirions for the making of 
Fire Works, uſeful. .in.. War both. at Sea and: 

| Lan . \ 5 I 


———_— ed 


— 


C HA P. F:. 


 Wherein is declared the Names of all forts of Ordnance, 
and their Appurtenances, with an Explanation of their- 

. Proper Terms ; and divers Obſervations concerning 
Shooting t them. er 


A Cannon” Royal, 2 Cannon, a Demi-Cannon, a Culverinig, The Nimesoff 
; A Demi Culvering, a Saker, a Minion, and divers others : Ordnance... 
A Table of all which, with their Lengths, Weights, Char-- 
283, &c. you have in the Chapter following. 
To all theſe belong Carriages; whereon. Pieces do lie; Carrlages _ 
ſopported by an Axletree betwixt two Wheels, whereon * 
doth lie the Piece upon her Trunnions , which are two Trunmow... | 
knobs caſt with the Piece on-vach of her ſides, which __ 
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Capſquates. 
Wheels. 


Linch-pins. 
Trucks. 


To mount 4 
Piece. 


To diſmount a . 


Piece, 
Beds. 
Quoines, 


Travas: 
'Diſpart, 
Mouth. 
Britch. 
2 : Carnouſe. 
> Muzzle, 


| 
© Cylinder. 


' Concave 
| Bor ©o 


«eo A Se; 


The Sea mans Grammar, 


lie in two half-holes upon the two Cheeks of the Carriages, 


to raiſe her up or down as 


you. will; over them are the Cap- 


ſquares, which 


| them, madetait 


are two broad Pieces of '-Iron, doth cover 


by. a Rin wich 2 fore logs to keep the Piece 


frongfallins gut. Tha the Digee: and Canria 


&@ i5/Urawa ay 


pe ol. CW, Cx 
1 them 


5 4 


.,-tQwards, 


Woes 


ngupon Wheels exer7 onedoth know, uf {h> be for Land- 
0 6 they have Wheels made with Spokes like Coach- 
wheels,and accogding to.their praportiqns figongly ſhod with 
Iron, and the, Pike at the ends-of the Addetree are called 


1s 4 


iece as you pleaſe. ToiTravag a Piece is to turn her. which 
way you will upon her Platform. To difpart a Piece isto find 


a difference betwixt the thickneſs of the metal at her mouth 
and bzitch,or car ,which-is the greateſt circle about her 


Britch, and her muz3le:Ging is the greateſt circle about her 
mouth, rhereby to make a juft ſhot, there are divers ee Be 
diſparcher, but themoſdeafieſds az good as the beſt, and that' 
og © 2 ST thats ſtrait into; the 
Zauekrhele tothe lower partrafithegGplinder oo Concattie 
which is the Boze of the Piece,and cut iv.off. dlaſabyxhe me 
tal, and then apply it in the js manner tothe mouth, and 
ly lnew. you.the difference, which:being.levupp 
he. muzzle of the Piece, with a lictle Clay, Bitch, os. Waxy it, 
will be as the;Pin of any. Piece. istatheſight, level rathe Car- 
nouſe or Britch of the Plece,, otherwiſe you- may. give. her al- 
ing to, your judgnente, | 
wile dangerous tbe Buller go ct 
GH 15-GAngerous. (ii the, Bullet go not” 
onpcombed, is when ſhe is ill caſt, or 
will be rugged within, which is danger- 
ous 


- 


her 


oygr much worn, ſhe 


/ 


Of Gumery, © 


| gusfor a Crols-bar Shot to catch hold by; ot any rag of he 
wadding being a fire, and ſticking there may fire th next 


Noo you putin her ; and you may find it if ſhe be Taper» How to find. 
bor 
b 
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d, either with a crooked wyer at the end of a long4taff, it 
by ſcratching up and down to fee where youican catch any 
hold, or a light Candle at the end of a ttaff thruſt up and 
down to ſee if you can fee any fault. Beitchings are che Bricchings: 
Ropes by which you laſh your Ordnance faſt to the Ships«ſide | 
in al weaher-Chamberg is a'Chargemade of BrafsorIron, Gambers. 
which we uſe to put in at the briech of a Sling or Murtherer, - | 
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containing juſt-ſo much powder as will drive away the caſe of 
ftones or {hot, or any'thing iniher. Inagreat Piece wecall that 


her Chamber, ſo far as the Powder doth reach when ſhe is 

loaded. f | 

A Cartrage' is a Bag of Canvaſs made upon a frame or Cartrage, 

a round piece, of. wood fomewhat leſs than the Bore-of-the 

Piece, they make them alſo of Paper, they have alſo Car» 

trages or rather Caſes for Cattrages made of Lattin'to keep _ 

the Cartrages in, which is to have nio more Powder in thetn 

than juſt the Charge of your:Piege, andthey are cloſely co- 

vered in thoſe Caleg'bf'Lattin, to keep them dry ;and from | 

any milchances by fire, and are far more ready ant fafer A Budg-. 

than your Ladles, or is, A Budgebarrelis a licete barrel 

Barrel: made of Lattin, filled witf Powder to carry froth 

place to place for fear of fire 5 in the cover it hath a lonig , rag. 

| - neck to fill the Ladles wichal without openiing- &A Table is | 

| a long-ſtaff with a piece of thin Copper 'ar the end like 
half a Cartrage, in breadth and\lengch ſo much as will hold | | 

. no more Powder than'the due Charge tor the Piece it belongs -— Ip 

ro. A Spunge is fach another ftaff., with a Picce of a >a 
Lambs kin at che end about it to thruſt up.and Gown the 

Piece, to take off the duſt, moiftore, or Tparks of fire i , 

any remain in her. And a Ganmer-isa bobof wood at the 

cibet end to ram home the [Powder and the Myromes nh ment dings; 

dings is Okum, old Clonms, 'or Straw, put afterthe Pow- 

der and the Bullet. A Cafe is made of two Pieecs of hollow Wood-cafes, 

wood joyned tegether hike .ewo half Cartrages fit to put it- | 

to, 
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BB The Sea-mans Grammar. 


to the Bore of a Piece, and a Caſe-ſhot is any kind of ſmall 

- Bullets, Nails, old Iron, or the like to put into the Caſe to 
Jhoot out of the Ordnance or Murderers , theſe will do 
much miſchief when we lie board and board : but for Spun- 
ges-and Rammers they uſe now a ſtiff Rope a little more 
than the length of the.Piece, which you may turn and wind 
within board as you will, with much more eaſe and ſafety 
than the other. : 


Kound-ſhot is a romad Bullet for any Piece: Croſs-har- 
| = q ay q ſhot is alſo a Round-ſbot;bur it hath a long ſpike of Iron caſt 


ſhot. with ir,as if irdid go through the midlt of it, the ends where: 
2 ma of are commonly armed for fear of burſting. the Piece , 


which is to bind a little Okum in a little Canvaſs at the 


Trundle-ſhot, End of each Pike. Trundle-ſhot is only a bolt of Iron fix- 


teen or eighteen Inches in length ; at both endsſharp pointed, 
and about a handful from each end a round broad bowl of 


* -Langrel-ſhot, lead according to the Bore of the Piece caſt upon it.Tangrel- 


ſhot runs looſe? with a Shackel, to be ſhortened when you 


ut it into the Piece, and: when it flies out ic doth ſpread it 
Fa it hath at the end of either Bar a half Bullet either of 


| .Chainſhot, Lead or Iron. Chain ſhot is two Bullets with a Chain be- 


twixt them, and fome are contrived round as in a Ball, yet 
will hrend in flying their full length in breadth ; all theſe 
are uſed when you are hear a Ship to ſhoot down Maſts, 
Yards, Shrouds, tear the Sails, ſpoil the men, or any thing 
Fire-works, that is above the Decks. Fire-wozks are divers, and of 
Arrows of many Compoſitions, as Arrows trimmed with Wild-fire to 
ne. ip {tick in the Sails or Ships-fide , ſhot burning. Pikes of 
a P Wild-fire to ſtrike burning into a Shipe ſide to fire her. There 
Granadoes of is alſo divers ſorts of G2anadoes, lome to break and fly in 


| | divers forts abundance of pieces every way, as will your Baſs balls, 


Bra-Balls, nd Earchen-pots, which-when they are covered with Quar- 


tered Bullets ſtuck in Pitch; and the Pots filled with good 
Powder, in acrowd of people will make an incredible ſlaugh- 
ter; ſome will burn under water, and never extinguiſh till 
the ſtuff be conſumed ; ſome only will burn and fum2 out a 
molt ſtinking poylon ſmoke;ſome,being bur only an Oil, being 

” anoin- 
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anointed on: a wood, will take fire by 
the heat of bee ane Fn Then Cone ot.' There is a5 
rue which being n like manner upon any t 
ſibje& to burn, will cake fire if either any rain or any thing 
upon it 5 but thoſe inyentions*are bad on ſhore, but much 
worſe at Sea, and are naughr becauſe ſo dangerous, and not 
; and their praQice worle, becauſe they 
SOUS TPRLN 17 Voeny' raters 
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ear corne# Poder bur grok, 
odneſs as your Salt- 
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; ow it Aur! 


belongs to the Gunner, and is 
No. rr. joint like a pair ie of Gall 


F, 1s to put as 1 5 much  oyT as you cat a- 
ib, and by a train give fire to her 


om ok | 1ong 
; nl © jerce the Cartrage th 
ne = isa handſome Pr 


ick,more chan half 2 yar@ 
long, 


| Poc S23%9S er is often re- Fine crenc# 
from t : >; : en C s pop; to \FOBD.8 6A a2 Powder, 
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to the Bore of a Piece, and a Caſe-ſhot is any kind of ſmall 
Bullets, Nails, old Iron, or the like to put into the Caſe to. 
ſhoot out of the Ordnance or Murderers , theſe will do 
much miſchief when we lie board and board : but for 'Spun- 
ges and Rammers they uſe now a ſtiff Rope a little more 
than the Jength of the Piece, which you may turn and wind 
within board as you will, with much more eaſe and ſafety 
than the on —_—_ - Crofs:h 
h Kound-ſhot is a round Bullet for any Piece: Croſs-har- 
Tong *  fhot is alſo a Round-ſhot, but it hath a long ſpike of Iron caſt 
ſhox. with it,as if ie did go through the midlt of it, the ends where- 
Toarma of are commonly armed for fear of burſting the Piece , 
Ons. which is to bind a little Okum in a little Canvaſs at the 
Trundle-hot. ©Nd of each Pike. Trundle-ſhot is only a bolt of Iron fix- 
teen or eighteen Inches in length ; at both endsſharp pointed, 
and about a handful from each end a round broad bowl of 
Langrel-ſhot, lead according to the Bore of the Piece caſt upon it. Langrel- 
runs looſ? with a Shackel , to be ſhortened when you 
put it into the Piece, and: when it flies out it doth ſpread it 
{eIf, it hath at the end of cither Bar a half Bullet either of 
-Chain-ſhot, Lead or Iron. Chain ſhot is two Bullets with a Chain be- 
twixt them, and fome are contrived round as in a Ball, yet 
will ſpread in flying their full length in breadth ; all theſe 
are uſed when you are hear a Ship to ſhoot down Maſts, 
Yards, Shrouds, tear the Sails, ſpoil the men, or any thing 
Fire-works, That is above the Decks. Fire-wozks are divers, and of 
Arrows of many Compoſitions, as Arrows trimmed with Wild-fire to 
2 ſtick in the Sails or Ships-fide , ſhot burning. Pikes of 
fre: ” Wild-fire to ſtrike burning into a Shipe ſide to fire her. There 
Granadoes of is alſo divers ſorts of O2anadoes, lome to break and fly in 
divers forts. abundance of pieces every way, as will your Bzaſs balls, 
Braſs-Balls. and Earchen-pots, which when they are covered with Quar- 
| tered Bullets ſtuck in Pitch, and the Pots filled with good 
Powder, in acrowd of people will make an incredible ſlaugh- 
ter; ſome will burn under water, and never extinguiſh till 
the ſtuff be conſumed ; tome only will burn and fum2 out a 
moſt ſtinking poylon ſmoke;ſome,being bur only an Oil, being 
1. anoin- 


v 
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T be Sea-mans Grammar. 


anointed on- any thing made of dry wood, will take fire by 
the heat of the Sun when the Sun | ſhines hot.' There is es 
Powder, which being laid in like manner upon any thing 
ſubje& to burn, will take fire if either any rain or water lighe 
upon it 5 but thoſe inventions are bad on ſhore, but much 
worle at Sea, and are naught becauſe ſo dangerous, and not 
. eafie tobequenched, and their praRice worle, becauſe they 
may do asamuch miſchief to a friend as to an enemy, therefore 

I will leave them as they are. 

There are alſo divers ſorts of Potuder, the Serpentine is Powder. 
like dnſt and weak, and will not keep ar Sea but be moiſt, Scrpentine- 
The common fort is great corned Powder but groſs, and Pe =. 
only uſed in great Ordnance. Your fine corned Powder powder. © 
for hand-Guns is in goodneſs as your Salt-peter is often re- Fine corned 
fined ; and from ten pence a pound to eighteen pence a Powder. 
Poun . | wg 

A Tomkin is a round piece of wood, put into the Pigces A Tomkin, 
mouth and covered with Tallow, and a Fid, or Fuſe, a little 3 F'd- 
Okum made like a Nail put in at the Touch- hole, and covered 
with a thin Lead bound aboye it to keep the Powder dry inthe 
Piece. Hhackelg are a kind of Rings but not round, made Shacke!s: 
tike them at the Hatches corners (by which we take them up 
and lay them down) but bigger, fixed to the midit of che 
Ports within board, through which we put a Billet to keep faſt 
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the Portfrom flying open in foul weather,which may eaſily in- 
danger, if not fink the Ship. To clop o2 popſon a Piece, is L., cloy a 
to drive a Nail into her Touch-hole, than you cannot give 7.0" P%Y 


fire. And to unelop her, is to put as much oyl as you can a- To uncloy. 
bout the Nail to make it glib, and by a train give fire to her | 
* by her mouth, and ſo blow it out. 5 | 

Compaſs Callipers belongs co the Gunner, and is like Compab- 

two halt Circles that hath a handle and joint like a pair of "PF 

Compaſſes, but they are,blunt at the points to open as you 

pleaſe'for to diſpart a Piece. A Dome is his Touch-box, Horne, 

his Pzimer is a ſmall long piece of Iron, ſharp at the ſmall Priming Iron, 

end to pierce the Cartrage through the Touch-hole. His nt-ſtock. 


Lint ſtock isa handſome carved ftick,more thanhalf a yard 
| N long, 
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end to hold faſt his Match, 
__ Quz= and a ſharp Pike in the other to ſtick ir faſt upon the Deck or 


© Platform tipright. The Gunners -Quad2ant is to level a - 

_ m_ Piece, or 6 #6 9A her to any random. A dark Tanthome 

Mortars. 0 is as well to be uſed by any body as he. For Moztarg, or ſuch 

cy age of Chambers as are only uſed for Triumphs, there 1s no uſe for 
he 5 them in the ſervice : but for Curriours, Harquebuſleg, 
lements, MWugkets, Balt d-mughets, Colivers, Crabuts, Car- 
ndilier.. Hing.long Piſtols, o2 ſho2t Piſtols, there belong to them 
Ballct-bags, Bandiliers, Bullet-bags Wozms, Scowzers, melting- 
Scowrers, Tadles, Lead, olds ot all ſorts to caſt their hg. Quarter 
Melting- Bullets is but any Bullet quartered in four or eight parts, and 
Ladlcs. all thoſe are as uſeful a Shipboard as on ſhore, For the Soul, 
[pat _—_ Trunk, Bore, Fortification, the diverſity of their Metals, and 
WT divers other curious Theorems or terms uſed about great Ord. 
nance, there are ſo many uncertainties as well in her Mount- 
ing, Levelling upon her Platform, as alſo the accidents that 
_ happen in the Powder,the ground;the air, anddifferences 
in proportion, I will not undertake to preſcribe any certain 
Artificial Rule. Theſe proportions following are near the 
"matter, but for your better fatisfation read Maſter Digs's 
Pantometris, Maſter Smith, or Maſter Bourn's Art of Gun. 
nery, or Maſter Robert Norton's Expoſition upon Maſter Digs 
Stratiatico's, Nicholas Tartalia, any of thoſe will ſhew the The- 
ory at large. But to be a goed Gunner you muſt learn it by 

practice, . = 


long, with a Cock at the one 


ws . : 
"8 
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CHAP. II. 
How a Gunner onght to be Qualifed. 


Uppoſing him to be. a Chriſtian fearing and ſerving the 

Jl true God ; and living in good repute and eſteem: among 
men. He ought (beſides this) to be competently experienced 

- in ſeveral Artsand Sciences; and eſpecially in theſe following 
x. In 


—_ - = - 


| 


: ' 


*up- 


*M- i 
24 Ard 
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x. In Arichmetick both Vulgar and Decimal $5 whereby he 
may be able to work the Rule of Three (or Golden Rule ) | 
__ and Reverſe, to'Extra& the Square and Cube- Roots, 

/ 2»; In Geometry, whereby he may be able to take. Heiphrs, 

Depths, and Diſtances 3 To take the true Plat of any Piece of 
Ground > and thereby to A4ine or Comnter-mine under: the 
ſame, or any part thereot. _ 

3- He ought to be Experienced in making. of Ramparts, 
Cannon, Baskets of Earth, and- Fire works, both for Service 
and Recreation. _.. | = = 

4- He ought to be acquainted with the Names of every 
member of which a Piece of Ordnance is compoſed , and to 
what uſe every member is appropriated. 

- 5." He ought to know how to ſearch and pry into the con» 

ditions of any 'G## or Gus committed to his charge: As to 

| know whether tra/y bored,or taper borediwhether with or with-. 
out a Chamber ; whether free from flaws (or Honey-combs,y Fo - 
know what quarter Powder will ſerve foradue Charge for 

_ each Piece,what Shox will fit 5 how. many Matroſſes toattend ; 
how many Horſes or Oxes will ſerve gdraw any Piece, or (in 

+Caſe they cannot be had) how many men may leryee....). - - 

; FE Wat -f 40 if o.af 3 lc 
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CHAP. 10. 


Of ſuch Neceſſary Implements and Inſtraments a7 4 Gun-. 
net that bath charge: of Guns or Artillery ought to be 
.  farniſhed with. [pick ol. OR 


_ — 
I I m—_— — 


PR Arriaves, Wheels, Axletrees, Ladles, Rammers, Sheepskivs. 
0 ule Spunges 3; Gun Powder,, Shot; (Plain and Croſs 

| ty 2 Canvas and Strong Paper .to make 
s,. 


to. | 
Bar, and alſo C. f 145. 21 Paper £4 
Cartrages, Fire 4B »-Spikes, to mount and diſmount 
| N 2 ."- Fees ; 


” 
p 


4 - —_ 


Peeces 3 2 Dh Lenka, and Bs pnteeeny Powe, 
Stocks, " Match es, omkings, s, 

Alfo he ought to be furniſhed with me Inftru- 
ments : (x) A Gunner's Height- Rule of Wood, irafs, or 
Brafe-circles, and a Pair or ewo of Compaſſes, a | Pair with 
three Points to draw with Black Leadand bit and one phin 
Pair ; and-alfo a Pair of Caliopirs, to take ths Dianorer of 

Gunner's | ant to level, ele- 


r Bullet. (2) Rs 
Ree Gun and wie. ” fy the Rong of 


CHAP, IV. 


Cantions that a Gumer ory kg be foe bis 
Fo pt Ly, « Yau ft vic Hh AT a 
Þ "F* HAT in breaking up Bd Head of k Powder-Bari 
 &' rets, he'ufe a Hhhod "Madler wich this | Fool, and'/- 
not > Heal, for fear of firing. OO : 
2, That he g be _ its due | Charge of Powder, on 
19-more-- (before in his Charge? 
find that his Piece i T7 not truly bored, he muſt then proportion 
his Charge according tothe thine lide-of the Metal, as ſhall 
be ſhewed in due p 
3. Heis to der that a long Wad of Hay or untwiſted 
Ropes,. wilkmake the Sher ſhoot wide of the mark. 
40'He: ro:ſee. the Trammior-are truly ſeated in'the. 
Carriage ; whether one Wheel be higher, or reverſe faſter. than - 
the ot rs ; whether the Platform be level or not,and alſo free .' 
from Stones or other impediments ta hinder the motion : the - 


5- the Gt he's eo diſcharge, lie poine-blant} or lod 
nghe:to put'in/ a ſufficient 4 after the Sbor, to 
ma Net's, owner 5; for if the wEobek the 
eece - 


_ Of Guinery: 


Peece will be je to to bagel. in that vacancy. But if his Piece 
0 0h Oo any'E | he need-nor. Pur a: Wad after 
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Of Gun _ and bois it hath been wade; fri = fo. 
ns and how. i, # made at. this fr ent; [i T2 | 


 Nno x 80 Gunpowder was made of lepetr 
al, of each a like quan in &. 


= a 3 was made' of three | 
parts of Brimitorie and Chartole. n 
\ Anno 1480" it was' made of Saltpetrer cig zlt! PA 
ſtone and Chatcoal each-three parts; til 


the Names of the ſeveral parts or 
* Ordnance. . od 


—_ 
" Eecthis Figure repreſent"the Ic hy Stor 
Gun or Piece of Ordnance: In _ 
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A B is the Diameter of the 
Muzzle, "© Concave Cylinder, or 
Baore-of the Piece ; _ the Mol- 
ding above that, noted with R 5 
is the' Muzzle Ring, or Cornice. 


ot a ima as 
NGICUIA rn Muzzle 
Rene af y Gun, of ſuch. length 
that the ith op of-it may; be-eqt 
(in hei he) 00 the upper- part of 
the Baſe Ring 


. p als R 


” .” & 
'y ” _ 
4 4 , 4 . F- 4 - 
CHAP. 
; "= 


Of Gunnery. 


CHAP. VI; 
2 of the ſeveral Pieces of Ordnance wow in TY 


VEfore 1 proceed to the practice of this Art of Gunnery, 
I ſhall give. you a brief Yiew of the Names of the ſeye- 
ral Peeces of Orduance.now in” Uſe in this Nation, as alſo of 
four other Pieces uſedin Hollend, and other parts of the Low- . 
Countries ; all which the following Table will expreſs at one. 


£7 ef. The Table Brpliined. 


- The 7ubhs confi x of nine Rows or Colmes: © 
"Firſt, 1s ch#fNa ob all rilinemce nave in oft 
|| Second, Is the Diameter at the' Bore, in Inches and: 
x00 parts of an Inch. 9 
| 7hird, 1s the 7/:ight of the Peece in Pourids. . 
Fourth, Is the 


Logo of the Pw bo FO: and 100- 


Sixth, Is the Diameter hgh for the Peet in. 
"4 Inches and goon re; 
- |Seventh, L4.- pot-we: brs, i 
Lg be Logs 
py E:p bt 4 the 


in thi A gf bur 3-- 


: > Sh rs Thar and three fifth parts of che 
Circumference. So 


Cannon 
Secondly, The Charge of Pnodarfrom the F=4 
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A Table 4 is deſcribed the Names of all ſorts "of Ordnance, 
from the Cannon to the Baſe; Alſo the Lengths, Breadths, Weights, - 
Diameters , &c. of Powder , Shor ; Tels; ec. belonging to each 


Peece. 


_— 


The Names of S 
ſeveral Peeces of. 
Ordnance now in; 


Oſe. 
ICannn. 4. = 
[Demi Cannon, Exrra.6c75 7 | 
| Demi Cannon, Ordi. 10-00\x-7, FO 
 ICulvering, Extraor. | Io. oo | 
| vo Py 4800 | 09 #6 5 Q}F- £ 
Coorg, Cnary F-25 4592 T2. *'s I Is p w 
” : (3 21- 
| leaſt five PO 209 [12 Goj10-0oþ 
* {Demi Culvering, x-(, 000 | T0. Os 
- {j traordinary Ks A 


* a. Salk $94: 56 5 27 ao | 
Demi-Culvermg On __ - — 
dinary 
Demi-Cul 
the lefler five” J7 
Waker, Exeraondins| EEE MT 
Saker, Ordi | 


| Fauconet 
[74 Sema 

Bal 
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whole Cuivering isallowed to bs about two Diameters of the- 

Bore of the Piece. The Charge from the Culvering to the Mz- 

 nion,, two Diameters and a hal, And from the A4inion to the 
Baſe, three Diameters. a : 


Er EY —_———__ 


CS —E——_— AM 
—_—— 


C H A P.» VI 


How to find the Diameter of any -Round- Shot or Buller, 
by knowing the:Circumterence : Or,By having the Cir- 
- cumferenice of 's Shot, to find the Diameter... 


T. Mechanically. 


wrt the Shor about wich a Tape, or piece of narrow Rib- 
CF band; then divide the length of that Line or Girt in- 
to 22 equal parts, and 7 of thoſe parts ſhall be the Diameter: 
So, if-a Shotbe 37 Inches about, the Diamerer will be found 
to be 1x Inches 3 quarters, and ſomewhat more: 
- Bug if the Diameter were given, and the Circumference we 
_ Rquired : Ten EORY Diameter into 7 equal parts, and 
hree times the Diameter, and one of the feven"-parts added 
toit, ſhall. be equal tothe Circumference; Theſe ways are trout 
bleſome, wherefore another way to find the Diameter of any 
Round Shot; or the Ritig of a Gun,.is by a. pair of Calloper 
Compaſſes, ;hich. arg&Tompiaſſes bowed at the Points, I 
ribe chem they are known well enough; but 
this work may be performed by the following 7ab/e for fin- 
ding the length of a Diſpart 


#;-and the Diameter or Circumfe- 
rence of any-Ring of a Gun or Shot, "- "IP | 
L-The C ircumference of any Ring or Buliet, given to find 
: the Diameter. | | | 


* 


— 


©» Find the Ci/eunferevoe of the Ring or Bullet in Inches and 
tenths of Inches in the fff Columm and bead of the Table, and 
apainſt the Inches in the G—— and under the — 


p_ —_ 


I 


42 ftands aghinſt ir : 
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of an Inch at the head of the Table,yon hand the Diameter 


in Þ:ches, and 100 parts of an Inch. 
xam. Letthe Circumference of a Ring or Shot be 2 3 Inches 
kx renth parts of an Inch. Look for 23 in the firſt Co. 


lumn,and againſt it,under 4 in the head of the Table is 7. 45 
which is 7 Inches, and 45 hundred parts of an Inch, for the 


Il, The Diameter given, to find the Circuntference. 
Look for the length of the Diameter given, among the Fi. 
ures in the Table, and what number ſtands againſt it-in the 
firſt Colump, for they are the whole Inches in the Circumfe- 
rence ; alſo ſee what Figure ſtands over them, at the head of 
the Table,for thoſe are the tenths of Inches of the Circumference, 

Example. Let the Diameter of a Shot be 7 Inches, andy. 
tenths, or70 hundreds, of an:Inch.- Look for this number 


\ 


7.70 in the Table and againft-it in the firſt Column you have 
24 Inches, and 2 et, head of.the Table 5 1o-that the Cxr- 


cumference is 24 Inches and 2 tenth partsof an Inch. 
Again, ifthe Diameter given were 1 3 Inches 62 hundred 
parts of an' Inch; I look inthe-Zable for x 3.62 and I findithac 
in the firſt Column, and 8 over head ; 
e Circumference to be 42 Inches, and 
8 tenth pares of ati Inch. FS 4 


Andthis is either the Cirounference on\Dia 
eafily found by the following Tab 
Shot whole Circiimference C0 nor ExXcee 


- Ill. By Arithmetick. © 


This being a thing ſo neceflary for-a Gunner to know, 1 
will ſhew how it nay be done Arithmetically. Y 

The Proportion'of the Diameter of any Circle, is to the 
Circumference thereof (according to Archimedes) as 7 is tg 
22, and that was the reaſon that in the former ways you di- 
vided the Circumference into 22 equal parts," and took 7 of 
them for the Diameter. But ſince Archimedes,other numbers 
have been found nearer the truth, wiz. 1x3 and 355 
Wherefore, Y L 


By 


a a t5* 
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te By the Diameter to find the Circumference: 


| - "od, is tO 35y : : ſo is the length of any Diameter (ſup» 
7 5yhon Inches 31 hundred parts) to 73. 53,that is,73 wn 
tad 53 ondred! parts of an Inch, for the Circumference, 


? 
\ \ j 
\ \ \ 


The — Work. 
As £13: to 355 3: 50 23-31: to 
I” 


35s 
X(4 Li — 
4 S_ C2 = F 
me, OSS (55:75 bus 


FLY EY TT 3. 
 AXYI AVIS — 
F + obo 46 82 75 log 
> 2, To find.the Diameter: © 
[2+ By che Creumſeane to fikche Diameter X20 


As 355 isto'x 1 ajerrerp (lppo 
rs Inches 2 5 Fundred para gr 77 FI be 77 fert, 
The Arithmetical Watk, ae 


&.. 
5355. :'to 113 3: $0 1625-25 8 to. 516.77: 
; 113 


| ' Thats is 5 6 Mk and hundred parts of an Inch (which 
6 a ſmall Lots above Rs an Inch)forthe Diameter; 
Na according to this Rae _ - following Table ble Colle 


i | : y_- by - Jo _ » CO _ " 
\ — — =y — 2 wa > — = p24 -4 
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G-M-A.P; IS. 


A TABLE ſhewing howto find the Diameter of any Circle or Ring) 
| of aGun ot exceeding 54 Inches : Of extellent uſe for the eaſe aud 
| exadt finding of the length of the Diſpart of any Gun : Ar alſo of the| 

Diameter of any Shot or Bullet : without Callopers, and alſo of| 
| Granada-Shells. | " | | 


| 


TIT — » 


—— ——— lt. 
—_—_—— 


—_— 


| Tenth ws of I 
aches] © xi.) 3 | 4 is 16.17 8:19 


g-:0 P- "60 09.0. I 3]9+ I 612. 9, ). 2210, 2FjO. 29 
EF E " 4 35/0 41,0. 440. 4819. $1Þ. 54 O. F7[9--60 
VI = _21| . 678+ 7910+ 23.0: 7619. 8cþo. 83 0. 8510. 8910. 92 
\ [= All « 98l0. 9I|t» of. oft. raÞl. 1511; 181. ax|r. 24 
| qc 4 I. 30jI. 34\I1. 37]. 4o[I. 43], 46jI. FOI. (3). 56; 
yg Fl! 65|T+ 68/I. 72)1- 75M. hk 85]. 88} 
3 6|[r. 91|t. 94/17 97]. 00/2. 03/2, 072. 10[2. 13/2: 16/2. 19] 
ha 1 2. 23|2s 4 oy ny 2. 32/2. 3612 2. 2" 4512. 48|2. F1 
- . A 4 .. 7412* h. . 
SE... 2. F5|2+ 5 2 I |2. 64-2. 6712+_71]2. 7412* 772. 802. 83 
5 9] |2. 862. go{z. 932. 96|3e. 00 3- 0213, 0613+ 0913. L213. IF 
© 10|[3- 18]3. 21]3- 2513. 28/3. 3113. 3413." 2.47 | 
2 _II{j3- fol3* 533+ F 6134 603: 63 'L Je 79 
| I2||3. 823. 8513. 88[3--9113. 9513+ 98, 4, 11 
2 1314+ 14/4« 17/4- 2014+ 23/4. 204+ 30 4+ 42 
& _14/14+ 4614. 49/4 5214+ 554-5814: 62 4+ 74]. 
5 IF (4 7714» wad bh 8 314» 8714. 90{4. 93 5.. 06 5 
\& IG6||F- 09]5. 12/5. 16|F- I9 S. 37| 
Y _I7[f: 41] 44/5: 47\S- 51 5. 79] 
(I 18/5, 735+ 765. 795. B2 6. 01] 
2 19 [6+ 05j6. 0816. T #6 4. 3 16 33 
A 20||6. 37;6. 35{5. -43,6- 46(6, 49 6+ 526, 56 6+ 59(6, ——_ w 
| | c 
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Tenth parts of Inches. 
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he Ring or Bullet in Inches. 


2.1 


So 
\© 


16. 68 
7. 08 
LIZ ATHSIL 
7+ 64 
7+ 96 


8. 28 


8, ON 
Je 23 
I 55 


9. 87 
IO; T8 


Te. ZFi 


7. 99.8 
8, 31.9. 24 
918. 63/ 


8. 94 


9. 58 
9. 90 
TO.22 


10.FI 


I0.82 
I-14 
I I.46 
1,78 
I2.I0 


I2.41 
I2.73 
164 
r 3-37] 
13-69] 
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r400114-94 
14-33 
I 4+64 
11 4.96|1 4-95! 
'r5.28 
heb 60 


[15.92 


TITo:54 


Te 7 677+ o 


(73817: 42 


8.2 249-37 
8. 66 66] 


8. 98! 
9. 269. 29 9: 33 
9. 5819. 6 61 9. 65 
9. 93 9:.96| 


Io. 25/10.29 
I0.f7 


I 0. 


x 1.49 
I 1.51 
I2.13 


T.17} 
= 8 bb ne 


I.F2 
T 1.84 
I2.16 


12.45 
I2.76 
I 3.08 
I 3.40 
I 3,72 
I4.04 
4:7 21 34-36 
14.67 
I 4.9% 
ub > 
I 5.62 
[x5.95 


2]! 


j3 


11 6.24 
[r6, 87 


16.55 
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I6.5 
I 6.90 


x 5.66 


I 6:30] 


12.45 
12.79 


13.15 
13-43 


I375|: 


I 4.07 
14-39 


15.02] 


2X7» = 
15.98]10.01 


6.62] 


3. 42 


ZFfr 0. phe 2d. 
92 


6. 72.6: 515 7246. 81, 
Te, 0 3/7- 07 


18. 6s 
8.. 37 
8. 69| 
9. 09 


10.29 


+T.2Oj|LNI ITx.2 
L1.20|11.24\17.27 


14.70| 


111.90 
1112.22; 


12. 12:54/12'5 


Ol7- 13 
217. 45 
1 77 
8. 08 
8. 40 
8. 72 
9. 04 
9. 3619 29 
9. 68 
I0.00 
10.37 


7.15 
7. 48 
7. 857. B3 


75 
. 0719 
29 


9. 4. 71 
10.93 


les 5 


I0.63 
10.95 


11.59 


11.98] 
I1.20 
11.62 


153-37 


I 5.09 


1 2.90 


LEc 
3.50 


14.45 
I 4.76 


15.40 
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The Deſcription of the T able. 
"The Table is Calculated from one tenth part of at Inch 


poſes this Table will be ſerviceable, as ſhall be ſhewed here- 
after. | 
The Table conſifting of Eleven Columns, the firſt Column of 


the Table (beginning at o Inches, and ending at 53 Inches 


ſhews the number of whole Ipches that any Ring of a' Piece, 
or Girt of a Bullet is in Circumference» The nine Figures at 


the Heads of the Table, which are o, I. 2. 3, &s. (and are 


larger than the reſt) ſignifie tenth parts of Inches of the Cir- 


cumference of any Ring or Bullet. And the Figures in the other + 
' . Columns are the Diameters of Circles, the Girt of whoſe Cir» 
 cumference are found in the Side and Head thereof... 


The Uſe of the Ti F e - 
The Uſes of this Table are principally two, Firf, by ha- 


ving the Circumference of any Circle given, to find the Diame- ' 
ter ; or, Secondly, having the Diameter, to find the Circume 


ference. 


Example I. If the Circumference of a Circle be 18 Inches, and 


Free tenth parts of an Inch, bow much u the Diameter of \. 


that Circle « | | 
Find 18 Inches in the firſt Column of the Table, and three 
tenths at the top of the Table ; and right againſt x8,and un- 
der 3, you ſhall find 5.82, that is 5 Inches, and 82 hundred 
parts of an Inch,for the length of the Diameter of that Circle. 


Example a. If the Diameter of a Circle be 14 Inches and 


75 hundred-parts of an Inch, how much « the Circumfe- 
rence of rhat Circle ? 


| ik Look 


'Circumference, to 54 Inches Circunſerence, which is large e- 
nough for the Girt of the Baſe Ring of any Gur : Or for the. 
Circumference of any Bullet or Granado Shell ; for which pur- 


"Of Gai 


aL 2 75 among the Figures in ſome-of the Co- 


| LRFESOle, which number you will. find to ſtand 
 themgure Fain the head of the Table, and againſt 43 
in the firſt Column of the Table, which ſhews the Circumfe- 
o_ - a Circle to be #3 i and two tenth parts 
Or an Inc 


CH AP. X: 


{Parting of any Piece of. Ordnance, - and. 
length of tbe > DuPage: | 


Concerning the Dif 
how-to Jud: the 


F HE Dj pars Piece, is the Afroncs between the. 
+ thickne Metal at the Muzz/e and' Breech of the. 


© > And to findir'there are ſeveral ways. 
I  Mechavical! Ly." 


Take your Priming tron and put it down right i in the Touch-- 
boke, till it touch the Metal at the. bottom of the Bore, and 
upon the Tron make s mark level withche:top of the Baſe Ring - 
of the. Piece; Then apply the Prining-Iron to the bottom of ; 
the Metal at the Mw CI wp 5 Snhworg it _ ---h 

mark, equal wi top. of. tte of the 
| th ſo hall the diſtance berween theſe two Marks, be the. 
erue length of che\ Diffurr for that Gun. ' - 

Another way not much:d #ering fromcbs farmer may be. 


.chus:: 


Take. a Caall Stick or, Straw that is ſtraie and put- it into 
the Touch bole 10 att.of the-Cylawdercor Concave) 
of the Gun, and gut-it :off-cloſe to.che Metal ar the. top ot 
the . »e-of the Piece; then apply-it intheſame manner 


to the 'Adourb-ofithe Piece, and-cut'it off level with the top 


of the Aduzzle Ring, 1othall the little piece. cut off be the 
Diſpart ; which being 5 ſet A upon the top of the a 
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le Ring of the Piece with Clay, Pitch or Wax, it ſhall be 
the true Diſpart. OI 
There are other Mechanick ways to-perform this Work, 
but the beſt of them are uncertain 3 wherefore I ſhall 
\ ſhew how it may be performed other ways. 


Il. By the foregoing T, able. 

Let the Girt of the Baſe Ring of a Piece be 42 Inches, and 
the Girt of the Muzzle Ring 31 Inches z and let the length 
of the Diſpart for ſuch a Piece be required. | 

Look in the firſt Column of the Table for 42 (the Girt of 
the Baſe Ring ) and againſt ic (in the next Column) is x 3. 37. 
that is 13 Tohes and 37 hundred parts of an Inch; tor the 
Diameter of the Baſe Ring. Again, look in the firft Column 
of the Table for 31. (the Girt of the Muzz/e Ring, and a- 
gainſt it (in the next Column) is 9. 87. that is, 9 Inches and 
87 hundred 'parts of an Inch, for the Diameter of the Muz- 
zle Ring as before ; the difference between theſe is, 3. 5o. 
which 1s 3 Inches and a half; the half whereof is, 1. 75 


(or 1 Inch and 3 quarters) for the length of the Dijpare of 
ſuch a Gun. br, 


Another Example : 


Let the Girt or Circumference of the Baſe Ring of a Gun be 

37 Inches, and 4 tenth parts of an Inch + And let the Girt of 

the Muzzle Ring of the ſame Piece be 26 Inches and 6 

renths f an Inch : Iould know the length of the Diſpart 

for ſuch a Gun. . | 
Look in the firſt Column of this Table for 37 Inches, and 

among the great figures-at the head, for 4 (which is the 4 

tenths of an Inch)And then againſt 37 in the firſt Colum,and 


- under 4 at the top,you ſhall find r 1.90, which is 11 Inches, 


and gohundred parts ofan Inch(or 9 tenths of an Inch) for the 
Diameter of the Baſe Ring of the Piece: Again,look in the Table 
jor 26 Inches in the firſt Column;and-for 6 at the head of the 
Table, and right againſt 26 in the firft Colamn, -and under 
6 at the head, you ſhall find this number 8. 47, __ 

| Fa ae. cava bo 


* 
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Inches 47 hundred parts of an Inch: Subſtract 8. 47 from 
n I-90 = — mw bs 2. 57: the half whereof is 1. 28 
that 1s 1 Inch, and 28 hundred parts of an Inch. > 
length of the Diſpart of that Gun. FO 


A Third Example : 

, kd Diameter. 
Girt of the Baſe Ring, 47 Inch. 3 tenths ———_ ;, 6 
Girt of the Muzzle Ring 32 Inch. 5 tenths ——--xo. 24. 


Their Difference "4. 72 
The half 2 In. 36 hund. parts of an Inch, the DiÞart 2. 36 


And let this ſuffice for the uſe of this Table in this place. 

_ All theſe ways here preſcribed for Diſparting of a Piece, do 
ſuppoſe the Pzece to be _ bored ; but if it be Chamber bg- 
red, obſerve what followet | 


Elow to know whether a Piece be Chamber bored,or not. 


Firſt, find the Diſpart of the Prece,by the Priming-Iren or 
a Stick, allo find it _ Tablez and if you find them two 
ways to agree, take that for the true Diſpart. Take the Dif- 
part by the third way, but if the Diſpart taken by the eve» 
ral ways differ, then that difference is che juſt 4Ference of the 
Chamber from the tru{WH-re of the Piece, | | 


m5 


'As for Example : 


Suppoſe the Di/part found by the Priming Iron to be two 
oc by op Table. hes ; it ſhews that the Cham- 
ber differs from the true Bore, on each ſide one Inch; fo that 
if the Bore of the Piece be /ix Inches high, the Chamber is but 

4 Inches high. ; =— 
This the Gunner ought to examine and enquire into, that 
he may. make his Cartridges to load his Piece withal 


 accordingly-. 
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lie alſo upwards or 


CHAP: XI. 


How to know whether a Pibce of Ordnance be truly bored 
or not , when it is in its Carriage: and lying Hori. 


zontally. 
| rules a Pike-ſtaff, which let be about one foot longer 
" than the Bore of the Piece from the Touch. hole ; and ac 
the end thereof, faſten a Rammer head, that will juſtly-fill alt 
the Bore under the Touch-hole; and at the other end of the 
Staff, bore a hole big enough to put tepogh a Rod of Iron 
about 16 or 18 Inches long, and at the end of the Rod hang 
a Bullet or Weight of about 7 ar 8 paund ;- for this Weight 
thus diſpoſed will cauſe the fame part of the Rammer-head to 
e always with the ſame part uppermoſt. Put this Inftru- 
t thus prepared into the Pzece, letting the Irom Rod and 
Bulfet hang perpendicalarly ; then putting your Priming- 


| Tronin at the Toych-holke, mike a mark upon the Rammer- 


head: This done, draw your ext out of the Gar, and 
lay it upon a long Form or Table, Wting the Rod and Bullet 
hang over the end of the 7able as it dithp@fore out of the mouth 
of the Piece. Then obſerve, whether*the mark you made up- 
on the head of the Rammer when it was in the Piece, be juſt 
on the uppermoſt part of the fame when it lyeth upon the 
Table ; and if it be, the Bore of the Piece lyeth neither to the 
right or left hand: But if you find it to lie half or a 
quarter of an Inch either to the right or left hand, fo much 
lyeth the Bore either to the right or left, and the Piece in 
ſhooring muſt be ordered and charged accordingly: 
By what is here ſaid, may be found whether the Piece in- 
cline towards the Right or Left hand , but to know whether it 
ws, and not in the middle;Then, 
to 
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to find which way 3 Take the Diameter of the Piece at the 
Touch»hole, as is before taught : Then take a piece of Wyre, 
and bend it a little at the end that it may catch at the Merral 
when it is drawing, out at the Touch hole. This Fre thus 
prepared, put it in at the Toucth-hole, till it touch the bot- 
tom of the Metal in the Chamber, and holding it there,make 
a mark upon it, juſt even with the Touch-hole ; thenpull up 
the Wyre till it catch at the 'Metal on the top of theChamber, 
and make another mark upon it, the diſtafice between theſe 
two marks, is the juſt Diameter of the Chamber: And the di- 
ſtance between the firſt mark, and the end of the Wvre 
_ (half the Diameter of the Chamber of the Piece being ſub- 
ſtrated) will leave half the Diameter of the Piece, if the 
Piece be truly Bored : But if this number be more than half 
the Diameter of the Piece, before found, at the Touch: hole ; 
than the Bore lyeth too far from the Touch-hole , and the 
upper part of the Metal is the thickeſt ; but if lefſer, then the 
under part of the Piece hath the moſt Metal. J 
Example: Suppoſe I find the Diameter of my Gun to be at 
the Touch-hole 12 Inches; then with my 7#jre, I find the 
Diameter of the Bore to. be 4 Inches ; and to the bottom of 
the Metal it is7 Inches andan half; now halt the Diameter of 
the Bore being 2 Inches, that added to the ſecond mark up- 
on the Wyre, or ſubſtrated from 7 Inches and a halt, the 
firſt Mark, leaves 5. Inches and a half, which is lefs than 
half the Diameter of the Gun at the Touch-hole firſt found, 
by half an Inch; and therefore the greateft part ofthe Me- 
tal is under the Bore of the Piece, and the Gun likelieft to 
| break above. | F | | 
' Andhere note: If you were to make a Dyſpart for ſuch a 
Gun as this, you are to make it half an Inch ſhorter then it 


Will be. to be by taking the Circumierence, and find- 
ing the Diameters of the Rings at the Baſe and Muzzle : And 


the like is to be obſerved if the difference were greater, or 
the upper part of the Metal had been greater. | 
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CHAP. XII 


Concerning Guns that are not truly bored ; Fiow to know 
what quantity of Powder muſt be allowed for their 
Loading. ». | 


> 


Y 


Uppoſe the Diameter of the Metal ofa Piece atthe Touch: 
hole , be 16 Inches, and the Diameter at the Bore 


' Inches and a quarter, the Weight of the Piece 4850 pound : 


Now ſuch a Piece will require 1x pound of Powder for its 
Loading : But I find the Bore to be an Inch out of its place, - 
thence I conclude the thineſt part of the Metal is 4 Inches and 
half a quarter, and the thickeſt ſide 6 Inches and half a quar- 
ter, by which it appears, that one ſide is two Inches thicker 
than the other. x V9) Ou 

Now to find what quantity of Powder will be a ſufficient 
Load for ſuch a Piece; it muſt be computed from the thin- 
eſt part of the Metal, which is here 4- 375 Inches, which 
doubled is 8.75 Inches, to which add the Diameter at the 
Bore F. 25 Inches, the fum is 14. 00 Inches, which call the 
leſſer Diameter, and 16 the greater Diameter: And: to find 
the quantity of Powder by Arithmetick, this is the Pro- 
Portion : 

As the Cube of 16 (the greater Diameter) 4096, 
I to the Cube of 14 (the leſſer Diameter) 2744 ; 


» 


SO 15 21 pound (the Powder to be allowed ifthe Piece had 
been truly Bored) 


To 7. 36 pound (the Powder to be aHlowed to gle falſe 
Bored Piece. ) ated 


For,multiply 16 by 16, it produceth 256, and that again 
by I6, and it produceth 4096, which is the Cube of 16 the 


Greater Diameter. | 
Alſo,multiply 14 by 14, it produceth 196, and that io 
| Y 
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by x4, produceth 2744, which is the Cube of 14, the Leſſer 


Diameter. 


Then Multiply 2744 (che Cube of the Leſſer Diameter) by - 


IT (the Powder to be allowed, if the Piece had been truly 
bored) the produc will be 30184; which number Givided 
by 4996 (the Cube of the Greater Diameter) gives in the 
Quotient 7. 36 pounds of Powder,which will be a ſufficient 
Chorgg-for ſuch a falſe bored Gam. 


CHAP, XIE 


How to diſcover what Cracks, Flaws, or Eloneycombs are 
in any Piece of Ordnance. a; 


- 


| S ſoon as everyou have diſcharged any Piece of Ord- 

nance, let on&be'ready to cover the Mouth of the 
Piece cloſe, and ſtop. the” Touch-hole at the fame time; by 
which means you maydMow if any Cracks or Flaws do go 


through the Metal, forif any fach be, a viſible ſmoke will 


come through thoſe Haws. or Cracks. 


Otherwiſe : In a clear $un-ſhine day,with a piece of poliſh- 


ed Steel (or plain Leo ) refle&t the Beams of: the Sun 
into the hollow Cylinder of the Piece, ſo ſhall you have a 
clear. ſhining, light within the concave of the Piece,by which 
you may. ſee all Flaws, Cracks, or Honeycombs. 

And in caſe the Sun do not ſhine, ger a Stick ſomewhat 
| longer than the hollow of the Piece, and cut a notch at one 
end thereof, wherein to put a piece of a Candle ; put this 
Stick with the Candle lighted into the Piece, by whoſe light 
obſerve-(as well as you can) whether from one end to the o- 
ther you-can diſcover any Flaws, 8c. in the Piece. 

Laſtly, If upon the outlide: of the Metal of any Piece of 
Ordnance, you ſtrike a ſmart blow with an Iron Hammer ; 
If you then hear a hoarſe ſound, doubtleſs there are va 

p combs, 
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combs, or ſuch like Flaws : But if at any ſtroke you hear 
clear Hund, you may conclude that Piece to be ſound, and 
free from Cracks, 8&Cc. 


oP * 
Fa 


— » = ; —_— —— _— TIER 
CHAP. XIV. 


Concerning the Weight of Iron-fhot, and Gra nado-fhels. 


Having the Diameter of any Caſt Iron ſhot, you may 
find the Weight thereof. 


OR, it hath been generally agreed upon, that a Ca# 
Iron-Bullet of 4 Inches Diameter will weigh '9 Pound, 


Pl 


F 


and ſo make that a proportion for all other Diameters: If fo, 
then _ 
As the Cube of 4 Inches, which is 64. 


| Ts to 9 pound weight : þ *:3] | $ 
So is the Cube of any other Diameter, ſuppoſe 5 Inches 


To x7. 58 ponnd for the w 


* ©- t 
3 


Which is 17 pound and a half and ſomewhat more. 


Another way to perform the ſame ſomewhat eaſier. 


This way is done by Multiplication only, and ſo fome« 
what eaſier than the former, and it is a way which was diſco- 
vered by Mr. Valentine Pyne , late Fire-Mafter of Enpland ; 
and for the effecting of it, this is the RULE: 


Cube the Diameter of the Bullet given, then Multiply that 
Cube number by 14, and cut of two Figures wa right 
hand, the Figures to the left hand are pounds weight, and 
the other two hundred parts of a Pound. 


Example I: Let it be required » find the Weight of a Caſt 
Iron Bullet, whoſe Diameter 4 five Inches, the ſame as in 
the other Example. -. "The 


Of Gunnery; 


The Cube of 5 Inches is 12 Wewhich multiplied by 14; 
produceth 1750,trom which cut off the two figures = Abs 
the right hand, and.it will be x7..50, that is 19 pound, and 
5o hundred parts ofa pound, which is. juſt 17 pound and a 
half ; and that is the weight required. 


And this way (as he found it by often experience) comes . 


nearer” to the truth: than the former, of Pound to 4 Inches 


Diameter. | 


Example 2. Let the Diameter of a Shot be 6 Inches and ſeven 


Tewths of an Inch; and let the Weight thereof be required. 


Multiply. 6.7 by. 6.7, the Produdt will be 44. 89 for the. 
Square,and that multiplied again by 6:7 produceth 300. 863; 
for the Cube of the Diameter of the Shot. Which 300. 863. 


multiplied by 14 , produceth 4212082 , from which 
five figures to the right hand being cut off (that is three for 
the Decimal parts in the DO ns 300. 863, and twogac- 
cording as the Rule direFs ) the 


of an Inch. 


. According to this Rule is the = Table made,which - 
| e Diamoter is gwen: 

in Inches and Tenth parts of Inches ; from one Inch to 20. 

Inches Diameter: in Pounds and 100 parts of a. Pound: 


- ſheweth the weight of any on Shor, who 


welght. 
The Uſe of the following Table. 


what 55 iss weight ? 


which ſhews that ſuch a Shgt of Irenwill weigh 3 


and 58 hundred parts ef'a Pound, which -is above half a. 
Pound. . 

Exam. 2+ If a:Caft-Bullet' of Iron be tin Diameter 11 Inches 

and ; Tenths of an Inch,How much 4th rhat Bullet weigh 4 


| t emainder will be 42.1 2082; 
that is 42 Pound, and r2-hundred parts of a Pound for the 
Weight of: the Shot whoſe Diameter is,6 Inches and 7 tenths 


Cm. Xample I. Let the Diameter of an Iron-ſhot be 13 Inches, 


Look for 14 inthe ficlt Column of the Table towards the: 
left hand, and againſt itin the next Column ſtands 307.58 .. 
o7 Pound, 


II 


Fx Thr _ "The Tenths of Inches. Lf 


. og 7 '©.1 on O.Z1 0.38 0.47 0.597 0:69 0:82 0.96 ; 
pos + WK 1,70] 193] 1.18] 2.46] 2.76 3.07] 3.41] | 
3-76 4.17 F.27 F+FO 6.00 6.53 7.09 7.68 8.29 


I 
2 
| : 8496 9.65 'TI.LII I1:93 I2.76] 1 6 14:54 15:48] 16.47 
4 190] O05 | [IT *9Zj T2-76 3.03 . 48] 
F 17:50 | 188 
6 
7 
=30 
9 
IO 
$8 


E— 
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Whole Inch@@in Diamcter. 


22.05] 23-30] 2459| 25-93] 27.32] 28.75 
36.70], 35-45] 40,25] 4*:11] 44.02 45-99 

48.02] Fo-Ii| 52.26 $4-46] F673] $9.07] 61.46] 63:92] 66.45] 69.03 
71.68] 74-4o| 77.19]. 80.04! 82.97} 85.98] 89.05|__ 92.18] 95.01] 98.65 

TR ONp 30 f-$0 I09.01| 112.61] 116.39] 120-03] 123.90| 127.78| 131.77] 135.84 
140.00] 144.24] 148.56] 152.98] 157.48] 162.06] 166;:74| 171.5T] 176.36] 181.30 
186.34] 191.47] 196.69| 202.51! 207.43] 212-92] 218.52| 224:22| 230,02] 235.92 
12] 241.92] 248.02] 254.22] 260.52|_266.93] 273-43] 28c.04 28678] 29358] 201.2; 


13 397-58] 314-73] 322.00| 329937] 336-86] 344446] 351.80| 259.99] 367.93) 375-99] | 
14]: 384-16] 392-45] 490.86] 409.39 418.04| 426.81] 436.70| 44472] 453.85] 463.11 - 
Is] 472.50] 482.01] 491,56| y$01.42| 511-32] 521.34] 531.59| 541:78| $52.20 562.36 = 
16| 573-43] F84.26| $95.21 606.29, 617-54 $9307 6.0.4c| 652,04| 663,82] 67.74 


F 17]. 687.82| 700.02| 712437] 724-71] 737-92] 750-31] 763-24| 776:27| 789:56] 802.94 . 
% 13] 816.48| 830.16] $43.50] 857-99| 872-13] 88E,43] 900.38| 915.40} 930.26] 945.16 ( 
« 19 960.25 975.50 ANAL = b 1002.23 I039.00 I054-121107 5:3211080;71 1103.33 
P | 20|1120.00}[135.19/I153:90'1170.92 1 189.51'1202.411122 .8111241.81'1259 82 1278.12 
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Look for r1 Inches in the firſt Column of the Table, and 
for .z Tenths at the-top of the Table, and right againſt xr, 
and under 4, you ſhall find 202.51, 'which is 202 Pound 
and an halt: Inch. Pound, 
” 3. © &@ 03. 78 
And fo a Ballet 9. 6A The Weight thereof will I23. g6- 
-being in Dia-Wr 3. 4( be found to be 336. 85 

-meter I7« 2. | VA 712. '37 


Some other Uſes of this Table. 


TD HE 7able is Calculated for -20 Inches Diameter of 2 
Shot, or . Bullet , but we have no Guns that carries a 
Bullet above 8 Inches, notwithſtanding which, it was Cal- 
culated to 20 Inches, for finding the weight of Granade- 
Shells, which are alſo made of Caft-Iroz; and-the Diameter 
of thoſe may fronrOxt to Oxt be near 20 Inches, and there- 
fore I ſhall inſtance in one of them. _- 

Exam, 3. Let there be a Granado-Shell whoſe Diameter from 

| Out to Outlet be 19 Inches 6 Tenths;and the Diameter with- 

in 15 Inches ang 4 Tenths: What « the Weight of that Shell ? 

Look for r9 Inches in the firſt Colamn, and for 6 in the 
head of the Table, ſo againſt 19, and under 6 you ſhall 
find 1054+ 1, Pound, which isthe weight if it were a /olid 
Shot ; which number ſet down. | 
© Then look in theft Column of the I054. 40 

'Table for 1 5 Inct firſt Column, FII: 32 

and 4 in the head OB able; and a- — —— 
gainſt 15 and under 4, you ſhall find * -$43« 08 
git. 32 Pound, which'is the weight of _ _ 
a Shot of 15 Inches and 4 Tenths Diameter. Now if you 
ſubſtrac 511. 32 (the weight found by the Inner Diameter) 
from 1054+ 40 (the Weight found by the Outer Diameter) 
the Remainder will be 543. 08 which is 543 Pound, for the 
Weight of the Shell 

The Diameter of the Shell without, may be found by its 
Circumference,as4s before taught; © by a pair of Calloper Com- 


paſſes : 


The Sea-mans Grammar. 


paſſes : And for the Diameter within that may be found by put- 
ting in a Stick at the Fuſe-bole, and meaſuring it by a Rule of 
Inches and Tenths: Or, (if the $he/7 be of equal thickneſs) 
by the thicknef? of the Metal at the Fuſe-bole, which ſuppoſe 
to be 2 Inches and x Tenth ; the double whereof K 
is 4 Inches and 2 Tenths, and that taken from 1946 
I9. 6, the Outer Diameter, leaves 15. 4 for the ' 42 
Inner Diameter. | _ 


bo 


—— 


i 


CHAP; XV. 
Concerning the following Table of Cube: Roots. 


Ti! E following Table confiſteth of two Columns, in the 
* firſt of which cowards the left hand is contained the 
Roots of all Numbers from 1 to, 100, and of their Halves 
and Quarters. | X-<- / 
© Soin the beginning of the Table, in the firſt Column you 
have 1.0, that is, one Inch, one Fathom, one Pound, . &c. 
and under r. 0, you have 1,2, 3,ſtanding one under ano- 
ther,which is 1, 2, 3 Quarters of Inches, Bathoms, &c- and 
fo on, from one Inch to 100. © _ 
- In the ſecond Column is the Cxbesof all thoſe Numbers 
which ſtand in the firſt Column : ASagainſt 2 in the ficſt Co- 
lamn you ſhall find 8 in the ſecond,  wilkigh' is the og of 2; 


for 2 multiplied by 2, produceth 47and 4 multiplied again 
y q : p 
2. Alſo againſt 2 and 


by 2 produceth 8, which is the Cube of * 
I quatrter,you ſhall find 11.'39 which is the Cxbe of 2 and a 
quarter: And thus may you find that : 


Inch.Quar. Cube. 


| C4 *® 64 
RY £55 1TYT:. Y 144. 90 
The Cubs of: 2 ,ei ſons 44 

| 7.4 465. 48 = 
In like manner, 11 the Cube of any Numker be given, the 
Root thereof may bs found; So 


Of Gumery, 


So if 32768 were a Cube-number given, and the Root there- 

_ og wy Column of the T; 
in Cot lumn of the Tabls(whi 
word Cube at the head thereof) for this Nc N _ on 
gainſt which you ſhall find(under the word Root ) 32, which 
5 the Root thereof, for 32 multiplied by 32 produceth 1024, 
and that again multiplied by 32 produceth 32768, which is 
the Cube of 32. And thus may, you find that, _ - 
| | Inch. Quar. 


ro3823 os 3 47 

30275. 25 | SE 

49 0 I - 9 3 
IS ”- 


The Uſe of the following Table of Cube-Roots, in the ſolution of 
ſeveral Queitions, «ſefal in the Art of Gunnery. - 


Queſt. I. If a Bullet of Iron of fox Inches Diameter weigh thirty 


Pound, what ſhall a Bullet of the ſame Metal weigh, whole 


Diameter z ſeven Inches. | 
'- Lookinthe Table for 6 inthe firſt Colm, agony which 
you ſhall find 216, the Cube of. 6 : Alſo againſt 7 is 343 the 
Cube of 7. Then ſay by the Rule of Three; : 
As 16 (the Cube"of 6 Inches.) | 
Is to 30 Pound, (the Weight of that Buler) : 
Sos 343 (theCwbeof 7 Inches): | Ws 
To 47. 64 (that is-47 Pound, and 64 hundred parts of a 
Pound) for the Weight of the Buller of Iron, which is 7 
--- Inches Diameter- gt _— CES nt 
Multiply 343 by 39, the Produd& will be x0290, which 
dividaby 216, the Quotient will be 47+ 64 the eight of the 


Shot required. 
Queſt.” II. If the Diameter of 4 Shot be ; Inches and 3 Quarters, 


and it do weigh 7 Pound 5 Ownces,Cor in Decimals 7.31 ) what 


will the Diameter of a Shot (of the ſame Metal) be whoſe Weight 


25 16 Pound ? : - 
' "The Cabt of 3 Inches DT 2. 73, then by __ 
By 2 


portion ſay, S 
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116 T be Seaq-mans Grammer, 


| | E 
| The Table. of Cubes, and Cube-Roots to whole Haches, 
Hates and Quarters; or of- any other Meaſure. 
= n OR WIL DE MO Ivan 
Root.) _Cube | |Root.| Cute, | |Root. | _ Cubes. 
: o|1 | [8 ofyr. If 0] 3375. 
1|1, 95 | I | F61. F2 | I.| 3546. F 
2 | 3. 37 ©. 2 ]:624. 12 2.1 3723. 87 
_3[|5: 36 4 i "$69. 92 3 | 3996. 98 
2 0[8 9 o|729. [16 &{ 4096. 
x |11. 39 x | 791. 45 1 | 4291. 02 
2,]15. 62 2-|857..37 2.] 4492:: I2 
| $120; $0 _| | _2 | 926. 86 x 4699. 42 
3 o[27| |. Io o | 1000, _ | |17 0.4913. © | 
| . IT:\ 34: 35: I | 1076, 89 I | 5132. 9f 
2.]42. 67 2 1157, 62 2 | $359. 37 
—3|$2:73__| |___ 3 | 1242. 30 3 | £592.-36 
4. o| 64. IT: 0| 1331, lzs of 5832. | * 
: 1.176 76 I: | 1423. 83 I | 6078. 39 
2 [9I. I2 - 2| 1520. 87 - 2| 6331. 62 
3|107. 17 __ 3 | 1622. 23 KEE 6591. 80 
5 of 125. © 5+ W-25 +». 19 o | 6859. 
I | 144. 70 x |1838, 26 1.| 7133. 33 
2 | 167. 35 2 |1953, 12 ; 27414, 87 
LOSES... | 3227269 |] -3 . 
6. 0|216. I3 0|2197. | [20 © 
T | 244. 14 1 1.12326. 20 | I 
2 | 274. 62 2 | 2460. 37 2 
—3 | 397- BY __3 | 2599. 60 FS 
7. ©1343. I4 © | 2744. 2] © | 
I | 361, 07 r| 2893. 64 I | 9595. .70 
2 | 4T1, 87 2 | 3027, F2 2 | 9938. 37 
| 3:1 465, 48 |} 3 13290. 46 | 31 10289. 11 


Root. E= Cabe 


[7 Roor| Cube 


22 © 10648. A431-0, '4O 0 | 64000, 
IfolIy. t , Me - of | 65207. $3 | fl | 5 
9 oe 2 | 66430. 12 - 1178188 
f32005. 98] | 3167667. 93] 1: $11 W# 
32768. 41 o| 68921. 
| 33542. or |. | 170189. 45| 
E 34328. I2 2: 71473. 37 


35126. 42 3 72772. 2% 
35937: 42.0 74088, | 
36759. 95 1-{ 75418. go 
137995- 2] 2 | 76765. 62Þ 


38443 35. 3 |78228. 30]. 

o [79597 
43 x j809ot. 83} 
RO 32881. 86] 
__3 |33749. 23 
44-0 | 35185; 

x \86644. 26| 
2:| $8121. 12+ 
P23 73 | 3 | 89614. 67 


48656. 44 o [9II2F. 
| 47.634. 76| 7-1 92652. 20 
| 48627. 12 2 | 94196, 37| 


49633- 17 | 3195757: GI 
Jo0653. | [450197336 | 
$1686. 70 | _1:\9893r. 64| 
| $2734: 37 2-] 10054446] 
153796. 11 | 3 |[302175.05| 


| $4872. [46 © | 103823. 
55962. 14] || 1 |105488.58| 

:| $7066, 62 2 | 107171.87]|. 

| $8185 55| | __ 3 208872.98 
$5419. | [47 0 [110593.- 

604679. 08] | IT [212 329.01 

| 61629. 88; 2 |114084.12} 
62807. 48 {-) 3:\1115857.42 ; 
Jo 


© © RIES v; - 
#5 025" OY SL op So -- - 
BE CHonge?, fc el 
PO. 
HL $27 + $29 Je. 
- BR Re 9 
; « 


———- repeats Tee rr 
one, but with different lighting. 
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116 T be Sea-mans Grammer. 
| 
| The Table. of Cubes, and Cube-Roots to whole Inches, 
Halues ard 9uarters; or of any other Meaſure. 
| — ; | —_—— SED 
Root. Cube Root.” Cute. : Root.  Cubes- 
tl o|. 1 [8 o|F1z. ir ol3395. - 
1|1T, 95 | x. | F61- F2-:| x.| 3546. F8 
2 | 3. 37 2 |-614. 12 2.] 3723. 87 
+3 |$:13S__ 3 |669. 92 _ 3 | 3996. 98 
2 ©0|8 g o|729. [16 © 4096. | 
I|11. 39 1 | 79I. 45 i | 4291. 02 
2.,|15. 62 2-\857..37 2.| 4492.: I2 
j. 3]20. oye) —# 926. 86 3 | 4699..42 
3 027. Io © | 1000. $7 0149131 
| I:| 34+ 35 I | 1076. 89 I | 5132. gy. 
2.142. 687 2-1 1157. 62 2 | 5359. 37 
3] $2. 73 ___ 3 | 1242. 30 3 5F92..36 
4. 0| 64. II 0|133T. 15 © e832 
: 2.1764 76 I | 1423. 83: I | 6078. 39: 
2 [91. 12 . 21 1520. 87 | 2 | 6331. 62 
2 | 107. 17 ___-3 | 16n2. 24 || __-2 {6597. 80. 
5 of 125. | [12 o|1728. | [19 o | 6859. 
I | 144. 70 x | 1838, 26 1 | 7133. 33. 
2 | 167. 37 2 | 1953. 12 2| 7414, 87 
|__3|2399- 17 3 |2972. 67 3 | 7723-72. 
6. 0216. I3 0 |2199. | |20 © | 8000. 
| | 244. 14 12326. 20 I | 8303. 76. 
| 21274. 62 2 | 2460. 37 | 2 | 86IF. 12 
SF307-155_ || | 3] 2599. 60 IS: 8934..17_ 
7. 01343. 14 o | 2744. 213 o| 9261... | 
I | 381, 07 x | 2893. 64 I | 9595- .79 
2 | 411, 87 2 | 3027. 52 | | 2 | 9939. 37 
| 3:1 465, 48 } 3 2290. 46 31 102099. 11 


Of Gunnery: 117 

Roor.{ Cube _ | Reor. Cade -.- Rooti Cube I | 
22 0| 10648. 31 0| 29791, | |'40 0 | 64000. | 
x | IfoIF. 14] 1-}30Fr7. 58 I | 65207. 57 
2 | 11390. 62 2 | 31255. 87 2 | 66430. 12 
_3| 11774- 52 __ 3 | 32005. « 98 nn 3 | $7667. 93] 


28 


2H 


Zo o|27000, 39 © 55419. 47 © [ 110593. 
I | 27680, 64 1 | 60467. 08| | T |112329.01 
2 |28372. 62 21 61629. 88, 2 | 114084.12| 

| 3 _ 29076, 05 RE - 62807. 48 _3\115857.42 


I 


2. 


3, 


O 
T 


2; 


—3 23763: 


O 
I 
2 


x2167. 
12568. 08 


12977 $7 


| 3396. 49 


A] SFEG7F2. 
_ 


24 0| 13824. 
I'| 14200. FI 
2 | 14705. 12 
_—3.' 15160. 92 
25 0 | IF62F.. 
I | 16098. 45 
2 | 16F81I. 37 
3, 1773-36 


27 © 19683. 


202 34. 83 
20796. 
ZI 369. 

21972. 
21545. 
23149. 


| 24389. 
25025. 


26330. 


US 


vs DD # © 


\I 


wa | 
JI 
DI þbpbHOWwhhHharaxg 


cc 


W.Nwmyr 


| 


Ct OI IE 


32768. 


34328. 1 
35126. 42 
35937- 
36759. 95 


1375995. 37 


28443. 36 
39304. 
40177. 39 


141063. 63 


41962. 80 


4; "Mi 


2144738. 


z 


i, 


— 


43800. $2 


45690. 73 


33542. or| 


45656. 
47634. 76 


| $3796. 


| 48627. 12 
49633. 17| | 


50653. 
51686. 


$2734: 


0 
37 
II 


#4872. 


F962. 
57066. 


I'4 
62 


58195. 


Jy] 


it 
M2 


y 4 


79507. 
80901. 83 


83740. 23 
85185; 


82881. 86] 


88121. 
89614. 67 


91125F. 
92652. 20 


95757+ GI 
97336. 


100544.46 


103823. 


 $6644.. 26| 
12, 


94196, 37}. 


9893r. 64 
TO217F.0Ffp. 
105488.58 


107171.07| 
| 108872.98, 
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113 T be Sea-mans Grammar. 


Root _ Cube a | Root | Cube... -| [ Root | Cube 7 R 
49 0117649. | [53 ojag5si1z. 467 0| 300753. | 
119458.95 | 19764589 | | 32414333 
I21287.37 200201162 | |  307546.87 
123134.35| 20277829] |__| 310976.73 
-0 0|125009. 59 0| 205379. 68. © 31 4433. 
 [126884.39 208008.28 317912.76 
12$787.62| | 21064 4.87 | 321419.12 
___ | 139709. .80 ____|2133I1.23 132495117} 
5I 0|[ 132691. | 60 0| 216000. 09 <|329199. 
134611.33| 216711.26 232092.70 
| 136590. dd 22144613 335702.37 
[ _| 138589. 73M4 0 22420T.67] | * | 339338.11] 
52 © 140608. 61 O} 21698r. 70 © 343000, | 
r42645.65 29783.20 | 346688. I 4 
[144703.12 | 232608.37 350402.62| 
_— — |146780-17] | [23545868 þ | ___ [354143-54 
53 0| 148877. | |62 of 2383285 1 $171 01357911. | 
| I50993.70 241222.604 361705.08 
| |r53130.37 24414262] | © 36552587 | 
|_| 155237. 3 2; | 247082-04 [34937348] 
54 91157464. | [63 o| 259047. - | |72 01373348. | 
I5966r.14. 25303557 377149-5!| 
| | 161378.62  ] 25604787 331 078.12 
—— [I64116.54| | 259083.98 3$5033.92 
55 0| 167375. 64 0] 362244. 73 0| 389017. 
168654.08| | 265228.C01 £ 393027.45| 
7p 953-98 26833612 | 397065-37 | 
— | 173274-48 271468.42] | [40112096 
59 © TI 65 0] 274625, 74 0| 405224. | 
| 177978.51 277805495 4093 44-9 
150362.T2 25101137 413493-62 
___ [r82766.92| | 281241.35| |  |417678-30 
57 oþ 185193. | 166 0287496. '| |75 0411875: 
187640.45þ | 290775+39 426107.83 
190109.37| | (294079-63| | 
: | j192599.55| © 257 408-5 | 424658. 23? 


OL 
benno -. 


Oo Ginonyl 19 
Root | Cube. Root _Cube. _ q "TRoo | * Cube. 
76 0 [438976. _ | |85 © GIAIZF. 94 '> 830584. | 
443322426 619559.70 837228.64 
| 447697.12 625026.17 | 843908.62| 
—_— |452100.67] | _ [6302.17 i $59624:04 
177 9 [456533: 86 0[|636056. 95 ©| 857375+ | 
| 460994.20 | 641619,14 | 864161.58 
{ 465484.37 | 647214.,62 þ | | 87098 3.87 
470003.61 [$52842:54| |___ |877841:98 
178 0[474522. | |87 o [658503. 96 © | 884736. 
79I #2 64. 1664196.07 891666.01 
483736 62 66992187 | | 89863212 
—— |488373.04 675680.48| |__| 22634-42|. 
79 21493039. 88 © 6351472, 97 © 915672. 
49773458 COIN £211 1 919747-95 
50245987 | ; IF4eI2| | 926359.37 
| $2724 | [es Bbo44.92 ED. > - <4 Gs 
[180 O\512000. 89 of 705669. 98 ©| 941192. 
516815.07 710926445 | 948413.39 
| F21660.12. 716917437 | [955 671-02 
52653595 | (229471: 86 _ 962966. 79 
81 0|53144x. | |99 © |729000, | |99 ©|979299 
6376-95| | 735091-89 977668.33 
| j309370-95 3 $5074.48 
541 343-37 MMTATHSD = ba pal 
| 5$46340.36} [ww.n [74737722 | | 2221273 
2 O|FfFo4obe | j9T © 44d nes Ota 
56426439] | 759790.92 
| Cir ' Fj | 766060, 87 
(68357-97 | | | 27239723 | 
89-0 | 571787. 92 © 778688, 
j 4560622 785053-26 
($2182.87 79145 3-12 
$87427:73| low 797897.67 
[93 01 004357 
4 hs png 93 99. 5 Leh 
] 251.12 ef hreapre £6 5 
08722. 17] | $23974-6T | | 6 ao 


This shot repeats the previous 
one, but with different lighting. 


—— 


The Sea-mans Grammar. 
' {Root|__ Cube Sz "Root | Ca. 
49 © 117649. '| [53 © T9 300752, | 
119458.95 | I Feb yys, 
I21287.37 £ FS | 
123134.35 |... | 20277629 ; 
50 0| 125000. 59 0] 205379. 
| I26884.39| 208008.28 
128787.62| | 210644.97 | 
Ws 130709.50 _'- Jargyrt23 1]; 324951-17| 
5I O| 132691. | | 60 O| 216000. 69 <[329199. * 
134611.33| | 2187I 1.26 332092.70 
| r36590.37| -22144*+-13 3359502.37 
þz _|[13858975þ 4 | 22420T.67| | _[ 33933811] 
52 ©| 14060 | 70 ©1343000, 
14264565, "4x5 | 346688.14 
' 144703. 12 350402.62 
—— |£46750.17 - 5 3 - 354143.54| 
53 0| 148877. © P71 ol 357910, | 
|= {150993.70 4] | [361705.08 
| x53130.37| ar466 $8555 87 
155287.11 _- [242252:94 | | ___ PF3%g373.48} 
54 9}157464. | [63 0 250047. -| [72 01373348. | 
x 59667. 4 __1283035F57} | 377149-5!] 
161378.62| ' | 25604787 331 078.12 
—— F£64116.54| | 259083.98 | 385033.92 
J5 0| 167375. 64 0| 262244 73 0389017. | 
1 168654.08| | 265228,01 s 39302745] 
T70953.88| 26833612  397065.37| 
—— | 273274.48 271468.4 2 | | 4OIT 120.36 
155 0|[175616. | |65 of 294625, 74 0| 405224. © 
£77978.51 27780595 | 4093 44-89 
|£50362.1T 2 23101137 413493-62 
____ [182766.92 281241.35| | 41767230 
17 oþ185193. 166 0287496. *'| | 75 o|411875. 
187640.45| (29077539 426107.83 
190109.37 | | 294079463 439368.57 
[192599.55 | Fagyao89! £8 4274658.23_ 


4 


——.——— 


jRoot Cube. | Root! \ Cube. |- Root i ' Cube. 


E 


76 0 438976. - | [85 ©) Frqaare” | [69's [BorBe 
[44332226 | F219 goeb 7 | — 44-9 

| 447697-12 |525026.17 | | 843908.62 

— |452100.67] | __ Gqags yr 850624.04 

177 91456533- 6 0 [636056 | [95 6| 857375: * 

| [46099420 1641619.14| | _ | 864x61.58 

| #465484-37Þ | 64721462} | .|870983.87 
470003.61| | 1652 842:54| | | 877841:98 

178 0[474522. | |87 o [658503. 96 0 | 884736. 

791T 29.64. 1664196.07 | ' | 891666.01 

483736,62| | [66992187| | | |898632.12| 

|__ |488373.04| |___|675680.48| |__| 224634-42 

79.0|493039,. | |88 0 |631472. PI 199 0 | 9t 5672. 

| * [49773458] | |68729651| | 1971974795 
po#$59.87 | | _ | 6gg154-12| | 9268 59.37 

|__| 507214,98| | | 804492] | ___ | 93499736 

[80 ©| 512000. | 39 Of 705669. 98 0| 941192. 
5i6815.or | | 710926.45 _ | 948413.39 

| 52166013 |.+ » 4 716917437| | | 955671.62 

__ {52653595 | þ. | 72294186! | | 25226579 

OL 0 | 531442, | | |99 9| 729000. 99 0| 970299- 

| $35376-95| | 73599189 | 977668.33 
(4134337 | | 7412 17,62 999 074-57 

| 546340436} [on (74237722 | | | ED 

82 o|\g5ogote. | j92 &| 753573 || 109 þ 1900000. 

|: | 56426439] | [75979882 | 

[EG FLF.62 077 {1 7660 60,87 | 

|__| 5685957997} |_I724724 - 1 re 

#90 | 571787. | [92 0] 778685. | 95 WHvs ets TJ 

| '}$56969.33] | 41785953261 | | 
582182.87 79145 3-12 #2 
(87427-73| [L. 79750767 

197 of | [93 o1 804357: 

ih , oxi 95 810861.20| 

f 60335112 81740037, 
co512n9! 82 2974-61 1 ; 3 
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'As 7.31 Pound (the eight of the Shot of 3 Inch. 3 Quar.) 
_'Tsto 52.73 (the Cube of 3 Inch. 3 Quarters: 
So is a4 Hogs (the Weight of the Shot whoſe Diameter is 
fought.) | 
'To 115, Which Number being found in the ſecond Cqg- 
1lemn of the Table (or the neareſt to it, which 1s'107, 15) 
the Root anſwering to this Number is 4 Inches 3 | Quarters, 
for the Diameter of the Shot, whoſe Height is 26 Pound. 
-Queſt.III. F a Saker -whoſe  grearef thickneſs zs 11 Inches 
- and a half, do weigh-1900 Pound : What will the Weight if 
. another Saker be, whoſe greateſt thickneſs us eight Inches and 
three Quarters, 
. By the TableI find the Cube of 8 Inches 3 Quarters to be 
669. 92,and the Cube of 11 Inches and a half.to be 1520.85; 
Then fay by Proportion : 
As 1520. 85 (the Cube of the Diameter of the Piece whoſe 
Weight is known) & = 
Piece:) | 


Isto 1900, (the Weight of | . I : 
the Diameter of the Piece whoſe 


CE a —————— tae ——s 


SO is 669. 92 (the Cube of 
Weight you would know), 
To 837 Pound almoſt. | 
Multiply 669. 92 (the Cube of 8 Inch. 4 Q.) by r9goo (the 
Weight ) the Product will be 1272848. oo which divided 
by 1520. 85, the Cabe of 11 Inch: 3 Gu) the Quotient will 
be 837 Pound almoſt, for the Height of the Piece (or Seker 
"whoſe greateſt thickneſs is 8 Inch. 3 Quar. 
_ "This is, if the two Pieces were of the fame Mera), (as both 
Broſs:) But if the Piece whoſe Weight you ſeek had been 
Iron : then having performed all the former work, as if they 
had been. both Braſs;you muſt then work another Proportion: 
For, the Proportion of the Weight between Braſs and lon 
being as x6 to 18 (as I have ſhewed in the following Chap» 
ter XVI. of this Book) Braſs being the heavier-: Then lay, 
As 18 (the Weight-of -Braſs) _ 
is to 16 (the Weight of hon), | 
So is 837 (the Weight of the Piece if it had been Bysſs), 
To 744 (the Hergh; thereof, it being of - rote. Quelt 


Of Gunnery, 


Queſt. IV. If a Saker ef 3 Inch. 3 Quar. Diameter at the 


Bore, require 4. Pound of Powder for her Charge, What will a 


Demi-Cannon of 6 Inches and a balf Diameter at the Bore re- 
uire for ber Charge ? | 
_ The Cabe of 3 Inch, 3 Qu. is 52. 73: And the Cube of 6 
Inch. and a half is 274.62 ; | 
Then ſay, As 52.73 (the Cube of 3 Inch. 3 Quart.) 
Is to 274 62 (the Cube of 6 Inch. and a half), 
So is 4 Pound (the Load for 3 Inches 3 Quarters), 
To 20.81 Pound (the Load for 6 Inches and a half.) 
You are here to Note, That the Demi-Cannon ſhould be 


- fortified ſo well as the Saker : The Cube of the Diameter 


| of the Demi-Cannon is 274, of the Saker 52 ; the Weight 
of the Saker 1600 ; What ſhould the eight of the Demi- 
Cannon be ? | ur 
Say; As 52 (the Cube of the Bore of the Saker), 
'Is to 274 (the Cube of the Bore of the Demi-Cannop ), 
So 1600 (the Weight of the Saker ), 
To 8431 (the Weight that ſuch a Demi Cannon ſhould be 
of, to bear ſuch a Charge proportionably to the Saker. ) 
But ſuppoſe the Demi Cannon to be no more then 6000 
Weight; then Multiply 6000 by 20. 81 (the Charge already 
Calculated), the Produ@ will be 12486000, which if you 
divide by 843 1 (the Weight the Demi-Cannon ſhould be of ) 
the Quotient will be 14. 8, that is 14 Pound and 8 Tenths 
of a Pound, which will be a ſufficient Charge for ſuch a Piece. 


ueſt. V: 4 Granade-ſhell being 1 4 Inches Diameter and two 


Inches and a half ſubſtance in Metal, what is the weight of the 
Metal, and the content of the Concavity of the Shell mm Cubical 
Inches. | | 

1. The Cube of 14 the Diameter of the Shell, is 2747 ; 
which multiplied by 11, the Product is 30184, and that di- 
vided by 21, the Quotient is 1437; , which is the ſolid In- 


ches in the whole, Metal and Concaye both, as if ic were a - 


a ſolid Bullet of 14 Inches Diameter. | 
2. For the Concavity, the thickneſs of the Metal being 


2: Inches, the double chereof is 5 Inches, which fubſtrated 
pe R from 


I2I 
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4 Inches, there remains 9 Inches, for the Diameter 
Of ch Taeive of the Shell ; then the Cube of 9 is 729 ; 
which multiplied by x 1 produceth. 8019 ; and that divided 
by 21, the Quotient will be 3817 for the folid Inches con. 


tained in the Concavity of the Shell: the 38s being Sub- 
ſtracted from 1437,(omitting the Fractions in both Numbers) 
the remainder is 1056 Inches,the-Cubical Inches of the: Mera]. 

3. And becauſe one Cubical Inch of Caſt-Iron is by ex- 

 perience found to weigh 4 Ounces,multiply 1 056 by 16, (the 
number of Ounces in onePound).the Product will be 16896 
Ounces, which divided by 4, the Quotient will be 4224, and 
that Number divided by 16 , (the Number of Ounces in 
one Pound), the Quotient will be 264 Pounds, for the 
Weight of the Granado-Shell. 

Queſt. VI. By the Mould and Burthen one $ hip being known, 
how to build another Ship of the ſame Mould , of any aſſigned 
Burthen, greater or leſſer. 2 

. Suppoſe a Ship of 100 Tun, 15: found to be 4, foot longin 
the Keel, 20-foot broad upon the Midſhip beam, 9 foot dep 
in the Held, and did Rack it with the Stems forwards 13 foot, 
and offward 7. | 

If (according to theſe Dimenſions) you would build a Ship 
whoſe Burthen ſhould be 200 Tunythe ſeveral Dimenſions of. 
the Members may be found as followeth. 

r. For the Keel, it being 44. foot ,. the. Cube thereof is- 
85184, double this Number (becauſe the Ship you are to build 
is double the Burthen of the other, -vis.. 200 Tun), and it 
makes 170368, the Cube-Root whereof is 55, 441 foot; 
which is-55 foot, 4 Inches 4. of an Inch, for the length of 
the Keel. ; 

2. For the breadth upon the Midſtip: beam 20 foot 3 the 
Cube of 20 is 8000, the double whereof is 16000, whoſe 
Cube-Root is 25. 20 foot, that is 25 foot,. 2 Inches and 3; 
of an Inch, for the breadth upon the Midſhip-beam. * 

3- For the depth in Hold 9 foot, the Cube of 9 is 729, the 
double whereof is 1458, whoſe Cube-Roor is 11..34 foot; 
that is 14 foot, 4 Inches for the depth in Hold, 
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Of Gunnery, * 

4- For the Rack forward 17 foot ; the Cube of 13 is 21 97, 
the double whereof is 43 94,whoſe Cube is 16.38 foot ; that 
15 16 foot, 4 Inches and a half for the Rack forward. 

5. For the Rack off wards 7 foot ; the Cube of 7 is 343 the 
double whereof is 686 , whoſe Cube-Root is 8. 82 foot ; 
which is 8 foot,g Inches,and 3 of an Inch,for the Rack off wards. 
This is the natural way of working of theſe and the like 

Proportions, but when you have many Lengths to find, you 
may eaſe your ſelf of extracting ſo many Cube Roots, for 
| having found out one of them by the Cube-Root, you may 
find out all the reſt by the Golden Rule of Proportion : Thus, 
having found the Length by the Keel to be 55, 44, and you 
would find the length of the Midſhip-beam proportienable to 
this, which'in the Ship of 100 Tun was 2o foot: Say, 

As 44 the length by the Keel of the Ship of 100 Tuns, 

Isto 5 5.44 the length by the Keel of the Ship of 200 Tuns, 

Sois 9 foot,the depth in the Hold of the Ship of 'xce Tuns, 

To 11. 34,thedepth inthe Hold of the Ship of 200 Tuns. 
* Ando of all the Members, as inthis Synopfis, 

1. For the Midſhip-beam : 
As 44 is to 55+ 44, ſ0 is 20 to 25. 20: 
. 2: For the Depth in Hold: 
As 44 is to 55. 44, ſois9g to 11; 34 : 
3. For the Rack forward : 
As 44 is to 5F: 44,10 is 13 to 16.38: 
4. For the Rack offward : 


| 2 The Double ? \'Fr, 260) 
| 3 The Tripe | in 442] 
Quadruple I, 557 l- 
The Cube of7; The Onintup ethereof 159 I: 7Io þ 
1 6. The Sextuple | | ny 
[7 — t IE 04 þ 
| — oe [IL 2 OOO 
48 The — - -W 
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And thus, by the forefaid Suppoſition a Ship of 100 Tuns 
being 44 Foot by the Keel,the Length of the Keel for a Ship 
of 200, 300, 400 Tun, may be found by thele Proportions : 


Tuns. Feet. 

= book (1. _ [ 55- +7 | 
S 30O I. 4.42 Zo 44 ; 
=" | 400 ls, ,AS T«COO | 1. 557 | | 69. $28 | the length 
'Z uy 
P4500 is tO 44, fog I. 710 þ t09 75. 240 p by the . 
w | 600| 1s | 1. 817 | 79. pen Keel : 
kw 700! [1.913] 184. 2172f 

L800 J {2.000 J (86, 000 f 


And from theſe few Proportions may be deduced many 
more, but theſe {hall ſuffice to ſhew the uſe of the Cube-Root 
in this particular. IS 


CH A P.:AVL 


— 


Concerning the Proportion of the Weights of Iron, Lead, * 


Stone,@*c. And how by knowing the Weight of one Shot 
_ of Lead, zo find the Weight of another of the like Dia- 
meter of Iron or Stone, ; ++ A 


HE Proportion between Lead and Tron is as:.2is to 3 : 


1 <9 that a Shot of 3 Pounds Weight of Lead, will be of 
equal Dzameter to one of Iron of two Pound Weight; 


Lead Braſs 224 19 
The Proporti-g) © Stone(s. 4 P 
on between WIron andþ Braſs ©” Pr 60 20)18 - © 
Iron Stone OO 3 8 


By theſe Proportions, may be eaſily Calculated (in Caſe Iron: 
Shot be wanting,and Lead or Stone may be had), what Diame- 
zer and Weight, Shot either of Lead, Braſs or Stone ought to be 
of, to fit any Piece of Ordnance: And from theſe Proportions 
the following Table is Calculated, for all' Shots of Lead, Tron, 
and Stone, from two Inches Diameter to 8 Inches Diameter,by 
Inches, Halves and Quarters By 


pi 


E 


— 


Of Gumery, 


A Table ſhewing ths Weight off ,. By:this Table you may 
any Shot of Iron, Lead,or Srone,| lee, That if a Gun carry 


to 8 Inches Dia a $hot of 5 Inches and a 
trom 2 to 8 Inches Diameter. bal Diet Show 


| | Lead, | hron, | Stone, | if of Lead,will wei 
TI |PLo. eg, Soon, bod. Pound 1 np 0 
2 oft Tozfl js /| of Iron 23 Pound 2 Oun- 
— C[I 912 - 9þ- ces:-If of Stone bur $-Po: 
23 3]2 Mel's 1] 11 Ounces, and fo of 
2/4 5[2_: 14/3 i any other, as in the 
; ol$.:, 103. nail 7] Table. K- 
þ 17 214 I2/t 13] * Note, The Stone here 
23 155 of? ' -4| meant-is Marble, Peb- 
re RE 20 ble, and ſuch like,other 
T_T olt3-. 7 TÞ123 3: --.:61. .. Stone being more ſoft 

O10. 194 


....ofao 4....- . of. - and porous ;.and con- 
218 15jz2/164j4.';, 12} fequently ybrer. 
3122: 5[24/1415.__ 9 Alſo Nore, That in load- 
"—_— ol26 2117 | Et Ing your Gun . for a 
rizo 2/129 39. -8| Srone-ſhot you are nat 
2034 1323 2/8 11 to give. her the fame 


- . 3al ©; - Charge of Powder as 
312 oO. Ke... — apt $1 Iron, 
16 of45 1. "= D but abate according as 
111 03+ ®['* Ef. © the Proportions of the 

2137 <3. - : Metals are. 
312 9431+ = FT you compare this 

| 2 © 8 174 o!1$- OV - + 2p EY rub | 

Z.. 1. #2 © - | Table. with the former 
= 1179 . 857. ' 0120. O| File of Cube: Roots, you 
2]%7,” 0158" "622 12] 11 nd: the Cube. of 
___ 319 243. 227” each Number bear the 
(8: clio6 offi ofz6 10] like proportion one to 


another, as the Weight of 


Net is one to another of the ſame Atetal. = 
_—_— The Cube of 3 and 3 Quarters 5 2.73% oo 
The Weight of an Iron: Shot, which is 3 Inch. 3 gp 


7 Pound 5 Ounces, (or Decimally) 7. 31 + 


= "2 FA On % & x - Das - "4 _ w__ - - - 
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The Cube of 4 Inch. 3 Qu. is r07. 17: : 
"The Weight of an Iron-Shot of that Diameter is 14 Pound 


14 Ounces (or Decimally 14. 87) which is 4 Ounces 
more than double 7. 31, for 7-31 doubled is 14. 62. 
So likewiſe 52: 73 doubled is toy. 46, which does not 
exceed 107: 17 (the Cube of 3 Inch. 3 Quart.) being fo 
doubled. 


hh 


CH AP. XVI. 
Concerning Gunpowder, and to find what quantity will fill 
any Granado Shell or Cartridge. 


he et 


7F T hath been often Experimented in the Tower of Londox, 
'Y that one Pound of Powder will fill 31 Cybical Inches, and 
600 parts, which is, a little above half one tenth part of 
at Inch: This being allowed, it will be no hard matter to 
know what quantity of Powder will fill any Granado-ſhell, or 
« Cartridge. For the Proportion will be, 
As 33. 06 Cnbical Inches, 
Is to One Peund of Powder ; | 
So is apy other Number of Cubical Izches, 
Toy yo Number of Pounds of Powder that will fill thoſe 
| EF, 
Whether it be Granads fbell or Cartridge. 
lie BG work bong ſornctilen couthiiges, I ball here: 
exhibit a Table, which by inſpe&ion only , will tell you 
what quantity of Powder will fill any Graneado-ſhell, whoſe 
: _ "26 ann is known, provided - the Shel! be. perfectly 
Oun | 


Of Gunnery. | 


gm_—_— 


| A Table 


is known 


dred parts of a Pound) will fill an 


ſhewing what Quantity of Powder (in Pounds and hun- 
y Granado-Shell whoſe Diameter| 


—_— 


—_— 
* 


OOeOT 
00.14 
00:45 
01,08 
OZ2.TT 
0 3-64. 
0 5-78 
08.65 


9 Il 2.29 
OI 6.86 
I 

2 


nd 


Mc 


G—_— 


= 


" Whole Inches in Diamter : 
L IS L 


22.44 
29.14 


I 3137404 
r4'46.26 


F . 


a 3 AG 


'Tenths of Inches. 4 


00.02190.0J 
900.16190.18 
,00,50,9045F 
01.16 0IT25 
02.22 0237 
93.83/94-02 
06,03190.29 
98.96 09.30 
12.70 £3.13 
17.35j17-89 
2 3-06, 2 3.69 
37.91 3 8.77 
4726/4827 
580415921 


I 5[59.90 
x6 69.96 


CI 


70.36 71.68 


[73.02 


00,20 
O00.6L 
Ole34 
o : 

| 2:JI 
[o4-r 7! 
06.456 
09.64 
13.56 
1Ba4.2 


39-67 
49.30 
60,39 


00.28, 00.26, 


02.65 ©2.30' 
0442/0463 
Obe 8307.11 


09.97/10-25 


I 4.00/ 4+45 


18;95919-52 
7 24-32/24.98 
29.87 30.5713 1437 


2 5.64 
32.1 5132.93 
47-5614 1-48 
5034.5 1-40 
61.58:62.78 


74-37175:74 


099: 


ARNE. Ew 4 e 8 1o | 8 


00.04/00.05'0 0.06| 


—— oy nn — RO —_———_—_—_ | 


OO.,058 
00.32 


OO. O7 


00.6610 0.721007 900.86 
01.44/01-54101.64' OI+75| 


02.96/03. I2 
—_—7 

7.40, 07.70 
10.73, 11.10 


24001 15. 39 
1003/20. 66 
26.32|27.00 
33-72134-53] 
42+441|43.36 


52:47153-56| 


64-01 [65.24 


00.41], i'll 


00.37 


— 


, 


I 


00,92/01.0 


01.860 1.98 


03.29] 3446 
08.31} - 


11.89 


noo 
11.39 
21.24 


27.70 


25.25 
44-31 


I 5-87] 


54-66| 


66.50 


| 


_ Exam. 1. 


how many Pounds of Powder will 
Look 


The wſe of this Table. 


171217853 


29.9418 7 


the Diameter of « Granado-Shell, be 57 Inobes, 
7 g fell the (ame ? , ; 


for 7 in the firſt Column of the Table towards the -- 
left hand, and right againſt it you ſhall find 5.78, which is x : 
Pound, and 78 hundred parts of a Pound, which is ſomes - 
what above 3 Quarters of a Ponnd : And fo much will fill : 


{ich a Shel. 


Exam. 2. Suppoſe the Diameter of a Granado-Shell 70 be - 


5 Inches and 4 Tenihs 


will fill that Shell? 


—_ 


of an Inch : How much Powder 


This”. 


\ 
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T be Sea-mans Grammar, 


This is ſuch a Shell as was mentioned in the Third Example 


Look for 1 5 Tnches in the firſt Column of the Table to- 
wards the left hand,and for 4 Tenths-of an Inchin the head 


of the Table ; . and, againſt/xF, .and under 4, you ſhall find 


61..58, which is 61 Pounds, and 58. hundred parts of a 
Pound, which is ſomewhat above half a Pound. 


_ 


: CHAP. .XVIL 
Concerning the Allowafice of Powder for the Charge of 
any well Fortified Gun either Brals or Iron, according to 
the Weight thereof, from one hundred to ninety bundred 
Weight of Metal. © vhs TRL 
'v Well Fortified Gun; hath her Meral.at the Vent or Touch- 
"KL hole as thick as her Diameter»at the Bore: Now Gur- 


zers do allow three Ounces of Powder for every ' hundred - 


Weight of Metal in Io» Guns: and Foxr Ounces for ever 
hundred Weight of Metal in Braſs Guns: According to this 


| Allowance. 


| How much Powder muſt be allowed for the Charge of an Iron 
Gun, whoſe Weight s 22 hundred; _ p - 

The Allowance for 1roz Guns being .3 Ounces, Multiply 
22 (the hundred Weights) by 3 (the allowance for Iron 
Guns) the Product will be 66, which divide by 16 (the Qun:- - 


' ces .in one Pound) the _ will be 4 and 2 remaining, 
unces ; So that. 4 Pourfd and 2 


which is 4 Pound and 2 ' 
Ounces of Powder, will load ſuch an Iron Gun. 

But for a Braſs Gun of the ſame Weight you muſt Multi- 
ply 22 by 4, and the Product will be 88, which divided by 
x6, the Quotient will be 5 Pound- and 8 Ounces remaining, 
and ſo much muſt be allowed for a Braſs Gun of 22 hundred 
Weight. Os WT | 

And according to this Rule the following Table was made 

both for Brag and Iroz Guns, from one hundred weight 
to 9o hundred Weight, A 


| 


—_— 


_—— 


MM 


of Gumery. 


Fd = 


lowed for the Char 


15A Table ſhewing what Quantity ot Powder 1s to be al- 
ge of any Braſs or Iron Piece of 


Ordnance. | 
ClBrape | Iron. | |Brap. | Iron. | |C.|Braſs. | Iron. 
W]Po.OujPo. Ou '{Po.OulRo.Or W.Po.Ou Po.Ou 
IJoo 0400 03] [3107 12þog 13] [61115 Att 7 
21/90 o8j0 6 08 o0oj06 <| [®2|\r5 B8|rT 10 
3100 12.00 9 08 04196 3 153 IF T2|i1 18 
4joI 00100 I'2 08 o8l06 6, 04116 oll2 © 
SIOI 041j00 TF 3) o8 12j96 9 55\rs 4112 3 
'6|o1 08|oT 2 09 oolos 12} [66{r6 F126 
7Jor I2jol F 09 0406. 15] [57\r6 r2ſ'2 9 
8 O2 had 4D 8 O09 ors) S--> 68117 O{L2 12! 
9j02 04:01 I Ii DQ 207 -4 69 17 ali2.15 
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The Sea-mans Grammar. 


- 


The Uſe of the TABLE. 
If an Iron or Braſs Gun do weigh 57 hundred Weight, 


" what Quantity of Powder muſt be allowed for her Charge. 


Look for 57 in the Column of the Table that hath C / 
at the top of it, ſignifying hundred Weight ; and againſt 
57 (towards the right hand)you ſhall find 14 Pound 4 Oun- 
ces for to Load a Braſs Gun; and 10-Pound 11 Ounces to 
Load an Iron Gun of 57 hundred Weight. | 


: 


— —_ — a ——_—, 
7 , * ” ” "wy _ 


I CH AP. XIX, 


Concerning Cartredges, how to make them, and fit them, 
fitting for the Bore, or Chamber of any Piece of Ord: - 
nance.” _ 4 


I. How- Cartredges are made. 


ErTy es are made of Stiff Paper, or Canvaſs the breadth 
of which mult be three Diameters-.of. the Bore of the 
Chamber of the Gun for which it is. made, and about four 
Diameters for the length : Theſe pieces (if Canvaſs) mult be 
ſewed about a Former, which is a round piece of Wood, . 


which muſt be a very little leſs. than the Diameter of the 


Bore (or Chamber) of the Gun.; unto which a Bottom of Car: 
wvaſs mult alſo be fewed : But if you make your Cartredge of 
Paper, then muft you row] the Paper about the Former, and 
paift the Edges together, and alſo fit a Bottom thereto. 


II. How 


- — * Fm 
4 + , 


of Gumery. 


Il. Zow to fill Cartredges. 


The Diameter of the Cartredge, and the Pounds of Powder 
#bat will Load the Piece, being known to find the length 
of the Cartredge when filled, | 


Let the Diameter given be 6. 3 (that is 6 Inches and 3 
tenth parts of an Inch) and let the quantiry of Powder be 
14. 5 (thatis 14 Pound and a half :) And let it be required, 
to find how high the Cartredge muſt be filled, that it may hold 
juſt ſo much Powder. To eitect this it will be requiſite to 
find the Ares'of the Cirche of the Cart#edge im-Inches and De- 
cial parts of Inches: to find which this is the Proportion ; 

A328, Isto 22; _ - 
So is-the Square of the Diameter 39. 69 Inches, 
To the Area, 3r. 18 Inches. J 

Multiply 6. 3. che Diameter in it ſelFand the Produd will 
be 39. 69 Inches, which is the Square of the Diameter 3 this 
(always) Multiply by 22, and it produceth 873. 18, which 
divide (always) by 28 ; and the Quotient will be 31. 18 In- 
ches, and ſo many Square Inches are contained in the Area 

, of the Circle of the Cartredge. . 


Exam; The Area thus found, the Weight of Powder for Load- 
ing 14. 5 Pound,' and the number of Cubical Inches in one 
Pound of Powder,- viz. 31.06 known : To find how high the 
Cartredge m_—_ filled. | 

his 1s the Proportion -: 

As the Inches in the Ares of the Circle 31. 18, 
Is to the Powder allowed for Loading; 14. 5 Pound, 

So is the Cubical Inches in one Pound af Powder, 31. 06, 
To the depth of the Cartredge to be'filled x 4. 4 Inches : 

Wherefore, 

Multiply 31. 06 (the Inches in one Pound of Powder) by 
14. 5 Pound (the allowance for Loading), the Product will 
be 450. 370 5 which — by 31.18 (the Inches in the | 
2 | Circle 
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Circle of the Cartredge) the Quotient will be 14. 44 Inches, 
which 1s 14 Inches, and 44 hundred parts of an Inch, and 
. fo high muſt the Cartredge be filled, 
This is the Arizhmetical way to pertorm this Work, þut it 
may be much abreviated by help of this liccle Table ftollow- 
ing, which will require bur one ſingle Multiplication. 


—_—__A 


tncher Tenths of Inches in the Diameter of the Cartredge or Shot. 
in nc p | 
Dram. 


amo [12 [314 5(6[7|8|9 


Cartr. | OG, 1000 oſeſs 10 

or Sh. rs | Herts, LN aſl ay ns; In. arts. Ents, - parts. _ 
5.889 8. 97< 8.17 3/7-47 116. 86816. 330]5- 852|5. 427]5: £46 4704 
4. 2395/4. 117\3. $533. 64113. 432/23. 22913. 053|2.890[2:740/2. 601 
la. a73/2. 35312: 2432. 1412. 24 4[1.954/t- B79]1. 7911-7171. 648 
I. 582|I, 522|I. 4.63 I. 408 I: 357,1- 30 olI, 258 I: 218[1I; I75|I1:.127 
[,C9;\1. 063/1.6 290. 996(Þ, 966 ©. 930[0. 908[0. 8810. 855 0.831 
o. 8060. 7850. 763 0.7420 72210, 70310: 685 oO 667'0. 650'0. 634 


The Quantity of Depth of the Cartredge, that one 
Pound of Powder will fill. | 


The ſe of this Table. 


I. The Diameter of a Cartredge being given to find how 
much of that Cartredge one Pound of Powder w1ll fill 


Exam. 1. If the Diameter of a Cartredge (or the hollow : 
Chamber -or Cylinder of a Gun) be 5 Inches, how- much 
thereof will one Pound of Powder fill ? | 


Look for 5 Inches in the firſt Column towards the Left 
hand, againſt which ſtands 1. 582, which is one Inch, and 
582 thouſand parts of an Inch, and fo much will one Pound 
of Powder fill of that Cartredge or Cylinder, 


Exam. 


O f Gunnery. 


Exam. 2: If the Diameter of a Cartredge, or Cylinder 
of @ Gun be 4 Inches and 3 Tenths, how much thereof will 
one Pound of Powder. fill 2 | 


Look for 4 Inches in the firſt Column,and for 3 tenths in 


' the head of the Table, and againſt 4 and under 3, you ſhall 


find 2.741, that is, 2 Inches, and 14.1 thouſand parts of an 
Inch, and fo much will one Pound of Powder fill. 


II. The Diameter of the Cartredge, 6. 3 Inches, and the 
quantity of Powder that will Load the Gun, 14. 5 Pound, 
being known, to find how much” of toe Cartredge mu#t be 

filled to hold ſo much Powder. : 

Look for 6 Inches. in the. firſt Column, and for 2 inthe 

head of the Table; and againſt 6, and under 3, you ſhall 

find 0.. 996, that 1s, no Inches, but 996 ould parts of 

an Inch ; and ſo nuich will one Pound of Powder fill: Now 

if you multiply o. 996..by 14. 5 (the quantity of Powder 

to Load the Gun) the :Produt will be 14. 44. that is 14. 

| Inches, and 44hundred parts of an Inch, and 1ſo high muſt 
the Cartredge be filled: agreeable to the former Example. 


— 


C H AP, - x 


Concerning Carriages for Pieces of Ordnance, and how. 


they ſhould be made. 


I, 
” and a half that length ſhould the Carriage be. 


2. Meaſure the Diameter of the Bore of the Pzece, four of: 


thoſe Diameters is the depth of the Planks at the fore-end : In 


the middle three and a half : At the end next. the Ground . 


two and a half: And in thickneſs one Diameter, 
3. The Wheels ſhould be one half the Length of the 
Piece in height : The Saker and AMinnion Wheels muſt exceed 


the former by one twelfth part; The Faucon and Fauconet oy | 
CAU-- 


one ſixth part. . 


Eaſure the length of the Cylinder of the Gun > once. 
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"If you find that the Ground is not level on which your 
Carriage ſtands, and that one Wheel is higher than the 
other : The Trumnions out of due place: The Prece not 
lying truly in the Carriage : The «Carriage not truly 
made : you muſt get theſe things amended betore you 
ſhoot. Otherwiſe never expe& to make a true Shot. 


. 2 08 I. 4 


——_ 


CHAP XR 
Concerning Shooting i» Great Ordnance, and how #0 
Load your Gun Artificially, either with Powder or 


_ Cartredge. 


Hen you come to Charge your Ptece, ſet your .Bondge+ 
/ Barrel on the Wind-ſide thereof ; and cauſing one of 
your Matroſſes to hold the ſame aſlope, thruſt your Ladle in- 
OP ro the ſame; filling it full of Powder, and then ſtrick it with 
=Y a Ruler : Then fixing your Thumb juſt under the Sraff of 
= the Ladle, thruſt the ſame home to the Chamber of the Pzece, 
where the Powder is to lie, turning the Ladle fo, as your 
Thumb be directly above the Sraff,lo will the Powder empty 
it ſelf cleanly out of the Ladle : Then draw out the Ladk, 
and wich the Tampion at the other end of the Staff, thruſt 
home the Powder, cauſing one of your Afliſtants to hold his 
Finger or Thumb cloſe on the Touct-hole : then take a 
round cloſe wad of Hay, (or mmtwiſted Rope) thruft in the 
fame with the Rammer head which is at the end of the Spurge 
_ Staff, and withit give three or four good ſtrokes ; this done, 
put in your Bullet with a Fad after it,if the Piece be not ele- 
vated ; but without any Wad after it, the Gun being eleva* 
. ted, for then there is nofear of its rowling outs 
Tf you Load your Gun with a Cartredge (which is the beſt 
way ) put the Cartredge home with the Rammer, and after it 
a ſulnctent Wad, CHAP. 


Of Gunnery. 


CH A.P. XXII 


How to give Level with a Piece of Ordnance to make a 
Shot at any-mark within Point blank. 


Irſt, ſet your Diſpare upright upon the Muzzle-Ring juſt 
F over the Center of the Mouth of the Piece : Then go 
tothe Baſe Ring, and make a mark upon the higheſt part 
thereof, which is juſt over the Cylzzder (if the Piece be crue: 
Bored) and take that for your true line. | 

This dane, go to the Breech of the Piece, and hold your 
head about two Foot there from, bringing your Eye, the mark 


upon the top of the Baſe Ring, the top of the Diſpart, and 


the Mark you are to {hoot at, all into one. right line: which 


may be done by caufing a Aatroſs to raiſc'or fallthe Gun with . 


an Haxk-fpike, as you ſhall dire& him 3' and' then ſtop' the 


Motion of the Piece with a Coyne ; then Prime the. Peece,. 


and give Fire. 


————————_— _— _ 
——_— = —— —_—__ <_— x et wm—_, 


C H A P.. XXII. 


Shewing how to amend a Shot, which (by ome accident ) 


doth carry over, under, or wide of the Mark imtended. 


TFHEN you have made one Shot, which doth not an- 
Y. fiver your expeRation, it muſt be either Higher, Low- 


obſerve theſe following Rutes : 


Firſt, IF at the firſ# Shot you find the Piece to ſhoot directly. 


over the Mark ; Then ſo much make your D#ſpart longer, 
that the top of it may bs juſt ſen from the top of the Baſe 


Ring to the ſtroke of the Shot z and with this new DiÞþart 


level your Piece and give Fire. Secondly, 


er, or Wide of the Mark, or both : To remedy any of which-. 


P - 
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The Sea-mans Grammar. 


Secondly, If the firſt Shot had ſtrook juſt under the Mark, . | 
then bring the Piece to its former poſition , and mark how 


much the Diſþart is over the ſtroke of the Shot, and cut off of - =; 


it juſt ſo much as being at the Breech of 'the Piece, you- may 


diſcern the rop of it, the Mark on. the Baſe Ring, and the 


Froke of the Shot, in a right Line; and when ' you haye 
brought it to ſuch a length, level the Piece as before ; Prime 
and give Fire, | = 
Thirdly, If the firſt Shot had ſtrook on the right hand of the 
Mark; to:mend it, you muſt leyel the Piece as before; then 
ſtanding atthe Breech of the Piece, obſerve the ſtroke of the 
Shot. over_ the DiÞart, and on that part of the Baſe Ring 
which you then look over in a right line towards the Dilparc 
and ſtroke'of the Shor, ſet up a Pin with a little foft Wax : 
'Then level your Piece to the Mark by this Pin and the Diſpart, 
and then doubtleſs you will make a good Shot. For when ' 
you level by the Metal of the Baſe Ring, where the Pin is pla- 
ced; -and the Mark, the Piece ſtanding at that direction, 
look over the top of the Diſpart, from the mark in the Baſe 
Ring, and you ſhall find the Piece to lie fo much to the Left, 
as the former Shot ſtrook* to the Right of the Mark ; and 
ſhould now in all probability hit the Mark. 
, Foarthly, If the firſ# ſhot be both wide, and too high, or too 
low ; then uſe both the foregoing Dire&ioms : — Firlt, Re. 
gulate the DiÞart by making it longer, or cutting of it ſhor, 
ter, by the Fir and Second Direttons hereof, the Shot be- 
ing Lower or Higher, and then make Uſe of this Third Dire- 
tion, for Shooting Wide : Which things being done with 
care and diligence, will doubtleſs mend a bad Shot. 


CHAP 


Of Giinnery. 


CHAP. XXIV. 


Concerning 4 Gunner's Ruler , 


for the Elevating of any Pzece 
. of Ordnance : any degree of 


Mounture, ſuppiying the Tſe 
f the Gunner 's EY 


Oraſmuch as a Quadrant can- 
F not. at all times be conveni- 
_ ently uſed; as when the Wind is 
high : Alſo in taking the depthor 

profundity of a Valley ,0r, altitude 
of a Hill, &c. For the removing 
of all which inconveniencies this 
Gunner's Rule was invented, the 
Deſcription and Figure whereof 
follow : 
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The Deſcription of the RULER. 


he Ruler may be of any kngth, with a large St in the 
middle for a Slider to move in, and _in the Slider a Hole to 
look through ; The Ruler muſt be {lit quite through art the 
bottom, ang piece of Braſs faſtned over it ; -but at the top —£ 
it may be left whole for half an Inch or more z in which 
whole part, a Nut tay be faſtned, through which a Sew 
mult pafs, to 7aiſe or /degrefi the Siider | as occaſion requires : 
On both ſides of the 5/3, the Ruler muſt:be divided into 


- Feet ang tenth partsof a Foot 5; and every one of thoſe parts 
into 10 more, fo. then every Foot will be divided into x00 
parts——Through the Center of the little Hole, .a fmall 
Line muſt be drawn.quice thro” the Slider, which will ſhew at 
what height the $igbt-hok ſtandeth from the Baſe Ring of the 
Gun, Alſo there: muſt be an I»dex to hang on the edge 
of the Ruler, and under it a ſmalt Pi, perpendicular to the 

Pin on which the Index hangeth ; which is to ſer the Rukr per- 
pendicular-or upright, rs 24 | 
' The je ofthe RULE R. 
__ principal Uſe of the Ruler is (as I ſaid before) to 
Elevate any Gun to any de of "Mpunture. To per- 


form which, there is to be uſed with the Ruler, this brief 
Table of Natural Sines following. 


The uſe of the Table. 


«Xample 1. Suppoſe a Gun, which is 8 Foot, and 7 Tenths 
of a Foot Long, between the Baſe a:1d Muzzle Rings, the 
which Gun being Mounted and Diſparted, is to be Eleyat- 

edro 2 Degrees and 6 Tenths of a Degree ef Mounture. 
A Table 
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The Sea-mans Grammar. 


Foraſmuch as the Gun is to be elevated 2 degrees and 4 
Tenth parts of a degree; Look tor 2 degrees in the firſt Co- 


lum of the Table, and for 6: parts of a degree in the 


head thereof ; And againſt 2, and under 6,you ſhall find 
this Number, 04536, which multiply by 8. 7 (the length 
of the Gun in Feet and decimal parts of a Foot) the Produce 
will be,0394632.from which cut off (towards the right hand) 
five Figures for the Number taken out of the Table, and one 
for the 7. Tenthsin length of the Gun, in all ſix Figures,then 


' will the Product ftand thus o. 394632, which o to the left 


hand is no Feet,bucthe 3 followingis 3 Tenth parts of a Foot, 
and the g following is 9 Tenths of a Tenth part of a Foot, 
which is neer 4 Tenth parts of a Foot, and to that Number 


-On the ſides of the Ruler, muſt the ſtroke (andhole) in the 


Slider be brought, and then the Ruler is re&ified for that Ele- 
vation . <0 


Exam: 2. Suppoſe a Cannon, whoſe Tength is 11 Foot and 3 
Tenths of a Foot, were to be Mounted to 14. deg. and 4 Tenths 
of a degree, to what diviſions on the ſides of the Ruler muſt the 
Slider be ſet 2 


Look in the firſt Columb of the Table for 14 deg. and 
for 3 Tenths in the head of the Table, fo againſt 14, and 
under 4, you ſhall find this number 24869 , which being 
multiplyed by 11r. 3 Foot, the length of the Gun, the Pro» 
duc will be 2810197; from which cutof 5 Figures forthe 
number in the Table, and x for the 4 Tenths in the length 


. of the Gun, it will ſtand thus - 2. 8ro197, which is 2 Foot, 
., and8 Tenth parts of a Foot, and to that number on the 
_ Sides ofthe Ruler, muſt the Slider be ſet, to mount the Car - 


101 to 14+ 4 deg. of Elevation, 
| CHA P. 
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The S ea-mans Grammar. 


| The ſe of this Table. 


If you axe deſtitute both of a Quadrant ora Gunners Ruler, 
yet may ybu Level a Gun to any degree of Mownture under 


eleven deg- 


Exam. 1. Suppoſe you bave a Gun whoſe length is g Foot and ha] : 
Tz you he's elevate it to F degrees of Mounture. /. | 


Look in the Table for the length of the Gun, , 9. Foot and: 
a half, in the firſt Columb of the Table, and in that Line 
under 5 deg. you ſhall find 106. o, which is juſt to Inches, 
wherefore take any ftrait ſtick, and cut it off atthat length, 


which ſet perpendicularly upon the top of the Baſe Ring, and | 


leve} over the top of the Srick, as if it were the. hole in' the 
Slider of the Ruler, and the top of thediſpart upon the Muz. 


ze Ring, and you will make a good Shot, 


Exam. 2. Suppoſe your Gun were 1,2 Foot Jong, and you wopld- 
Mount ber to 7 degrees of Elevation. | ra 


.ook for 12 Foatlong inthe firſt Columb, and for 7 deg. 


| inthe head of the Table, and againfſt.x2 Foot, and under 


7.deg- you ſhallfind 17. 7x, whichis 17 Inches ang 7x /hun- 
78 FE of an Inch (which is almoſt.3 quarterso an Tncti ) 
a Stick of that length ſet perpendicularly upon the Baſe Ring, 
you may level over it by the top of the Diſpart on the 24uzz/e 

Ring, as if it were through the hole in the Slider. IE 


But if you would Level without a Diſpert, then takg the 
Diſpart off, and lay it-to the forefaid Srick, cutting fo much. 
of it off, as was the length of the Diſpart ; then ſet the re- 
mainder of the Stick upon the Baſe Ring, and bring: the top 
of the Srick, the eral of the Muzzle Ring, and the Mark 

Eire, and doubtleſs 


you will make a good Shot- 
CHAP. 
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Of Gunnery, 
CHAP. XXVI. 


Concerning Shooting at Randon: 


HE that would learn perfely to Shoot ot Randov, ought, 
to draw his Pzece into a level ground;Where, Firſt, Shooting 
level, let him obſerve the diſtance in Feet or Paces, from 
the Gun to the Graze of the Bullet : Then mount his Pieeeto., 
one degree , and' mark where that doth graze, noting the 
diſtance as before z Then, to 2, 3, 4, &c: degrees, to Ten 

, and by theſe Elevations and Diſtances make a Table, 
by which 7able, you may, by the Rule of Proportion,find how - 
far another Piece will carry her Shot from _ to degree 
of Elevation: — But becauſe,it is-probable;that every-ordi= 
nary Glmmer cannot have leave: or opportunity ( the charge 
ing great) to make ſuch Experiment , I ſhall here exhibit 
"View, a ſhore Table of Mr;NC.N 


by hina made out of 2 Saker 8 Foot long, | D497 [Randi - 
Loaded with 3 Pound of Powder ; At |z1-Garion |ts 2 Pace. | 
the firſt Shot (at onedeg; of Mounture) I 225 © 
the conveyed her Shot 1125 Feet, or | , | 2.4 
225 Paces : The ſecond Shot, at 5 deg: 1 324 
of Mounture ſheconveyed her Shot 2180 | 1 | 2. 
Feet or 416 Paces : At the third Shot, at 5s | 416 
7 deg. of Mounture, 505 Paces: And 6 | '46L 
the laſt at ro deg. 630 Paces: In which - 5og | 
Experiment he loaded his Piece with looſe 8 | 5 ie | 
Powder exatly Weighed, alſo he weigh- 9 589 | 
ed the Wad, and beat down the ſame to | 630 | 


with the like Cor equal) ſtrength; and 

lee the Piece ph half an hour berween each Shot : Now by: 
this Table and the Rule of Propotion may, be found to what 
elevation another Gun muſt be mounted to reachany. diſtance 


required: 
Exam. 


The Sea-mans Grammar. | 


Exam. Suppoſe I find by my fir#t Shot, that the: Bullet prnods 
my Gun 704 Paces, the Mounture of the Peece being 4. degs 
How much muſt 1 Monnt her, ſo that ſhe may convey her Shot 
g00 Paces ? 1 


Theſe diſtances of Randons are to be proportioned to thoſe 
in the Table, by this Anology: = 


. ying | | 
As 704 Paces,(theGraze of the Bullet at-4 deg: of Mounture,) 
Is to 370 (the Pacesagainſt 4 deg. of Mounture) 
$ is 900, (the: number of Paces to be Shot) 


To 473, the Number to be found:in. the Table anſiver- 
able to the Degrees of Mounture required. 


Therefore, multiply 370 (the number againſt 4 deg.) by 


900, (the number of Paces to be Shot,) the Produ&_ will be 
333000, which divided by 704 (the Graze: of the Buller at 
the firſt Shot) and the Quotient willbe 4733 which numbe 
T ſhould ſeek in the Table » but finding it not there, I take 
461 the next leſs, againft which ftands 6 degrees, and 505 
- the next greater, againſt which ſtands 7 deg. the difference 
between theſe two numbers is 44, which ſhews the Piece 


muſt be Mounted to 6 deg. and on third part of a_ degree for - 


to reach the diſtance of 900 Paces : For 461 isleſs by x2 then 
473, which is neer one third part of 44 the difference. 


This 'Table beforegoing was deduced from at experiment 
made by Mr. Nat Nye the Maſter Gunner of Worceſter in 
Arno 1647. But this Table being very ſhort, and the 
uſe of it ſo abſolutely neceſſary for Gunners (eſpecially in 
Land Service) I ſhall exhibit to their view Two other 'Ta- 
bles tending to the ſame purpoſe, long ſince calculated by 
an able Mathematician, viz. Mr. Henry Bond, which with 
their Uſes take-as followeth, | 


. The 


,” ; FRA "Ml 


L 4 Of Gunnery ” 197 ; 
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The. Firſt Table of | The Second Table of 


1014440! [40/20 44! 7013762 10.,2-253 140 4.895 79 2.659} 
142 37] [41j2012| 72/3916 | [112-361] 141149921 [722.5 54] 
405F} ({42jk 981 | 72 4036 [12'2.467 425.050] (72 2.448} 
3889, [43|1952| 73/4276 | [13 3-572] 143]5.127| 7312-339] 
13741 413997 74/4489 | [1412-574] [44;4-985| [74 2.228] 


RANGES. | RANGES. 

Led Po RMS 
118758 [302391 (6112832 I 1.142 31|4-15s 6113.532] 
[7813 3212344 62|2908 2 [1.280] |3214-267| 623.440} 
3/2771 [3313390 (63/2989 [3 [5413] 133]+347} 1$3;3-347} 
416482] '34|2260 (6413975-| [4 [3-343 3414426 6413-253] 
F $991 [35/2221/'65 3168 $:: 1.669 3514-505] 105 22.55 
615581] 36]2183) 66/3258 | |6 11-792] [3644.584| 5613062] 
5$234| |3712146|'67|3376 | |7 [1-911] [3714-662] 6712.963) 
$14932||38|211x| 68/3493 | |8 |2.028||3 4-740 68! 2.864] 
9ſ4569| (39]2077| (69]3621 | [9 [2-142] 139/4-818] 69/2.762} 
| 


. 


45/2041) 7514732 | |1512:774| [45]4-902]175/2.114 


————— ny — _ 


21/2996} | 112272] 817274 | [22 3-332] (SEp1-403 9111-375 
22 2978 j2/2317, 82/9059 12213-420| |F2 4-318} d 211.241 
| 2363] 83/9061 | [23[3-$16] [53]4-234|,53|1.102 
| 542412] 84/10430| [2413-603] [54[4.143] j84/0.960 
[25.2712 55/2463 65/12330 25 3-659] $5j 3-262] [85 0ST 2] 
262651] [56,2516] 86/15140] [2613-7744 [5613:9761;8610.661| 


_— 


'2 712572] 85[19850| [2713-558] | 5713.889] 850.504] 
20/2538 58/263 z| 88/2250] |28 3-941] 5813.800[ [$80.7 4: 
29 2486] [59/2695] 89 37480] ph pies: [59-712 89f0.17.; 

| 6012762! '90/00c00] ?3ot4-IOF[16013.622 \gc'o.000 
39.2437) | U 7h 
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The Tſe of the Two Tables. 


Queſtion IT. If a Gun does carry a Shot, at 13 deg. of Moun- 
ture 763 Paces : What js the Horizontal Rainge of that Gun ? 


Look in the firſt Columb of the firft Table, for 13 the 
degrees of Monnture , againſt which you ſhall find 383g, 
Multiply this number by 763, the Paces that the Gun car-. 
ried at 13 deg. of Monnture, the Product will be 2967307, 
-from which cue off four Figures towards the right hand and 

it will be 296, 7307: So that the Gun will carry at the Hriz- 
ontal Rginge 296 Paces, and 7 Tenths of a Pace: 

Alſo, Ifa Piece carries her Shot, at 16 deg; of Mounture 
L074 Paces, the Horizontal Raingeof that Peece will be found 
to be 374 Paces: 


' Queſtion 2. F a Gun carries a Shot 296 Paces and 7 Tentbs of 
4 Pace at the Horizontal Rainge, ho many Paces will ſhe 
carry at 13 deg: of Mounture: 


Look in the firſt Calumb of the Second Table for 1 
(the degrees of Mounture) againſt which ftands 2.572, this 
number multiplyed by 296.7 ( the Horizontal Rainge of the 
Piece) the Product will be 7631124, fromwhich cutoff 4 
Figures, and it will be 763. 1124, that is 763 Paces, and. 
lo far will that Gus carry its Shot at x 3 deg. of Mountwre, 
_. which is anſwerable,and proves the foregoing Que#ion. 

In like manner you may find,That if a Gun at its Horizontal 
Rainge carry her Shot 374 Paces, at 16 deg, of Mon 
zure 1t will convey her Shot 174 Paces. | 


Quane 3« If @ Piece carry her Shot 543 Paces at 11 degrees of 
unture, how far will ſhe convey her Shot at 19 deg. of 
Mounture ? | 


Multiply the. number ſtanding againſt x 1 in the firft Wes 
whic 


A. ts 4 ms, 
A. —C 
_— 


Of Gun Nery. 


7by 543(the Rainge at 11x deg. of Mounture) the 


which 1s 4.22 

product will be 2 300691. Then multiply this produdt by 3:1 56 
(che number ſtanding againſt 19 in the ſecond Table)and this 
ſecond product will bz 726.0980796,from which ſeven figures 
being cut off towards the right hand, the remainder will be 
726, and ſo many Paceswill ſhe Rainge at 19 deg.of Mounture. 


And thus, If a Peece at 5 deg: of Mounture convey her 
Bullet r 32 Paces, you ſhall findthat at 12 deg. of AMdown- 
ture ſhe will convey it 181: 75 Paces: | 


A A Moo. to th. oF 
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CHAP. XXVIL 


ETow you may make a good Shot at your Enemies Light 2 4 
dark night. | 


T O perform this,diſpart your Piece, with a piece of lighted 


Macch,then bring your Gun,ſo that you may fee the top. 


of the Metal at the Breech of the Piece,the coal of the Match, 
and the Light you are to Shoot at, all in one Right Line 3 
Which done, give Fire. _— L 


\ 
/ —— 
—_ CRE >. ns. I 


CH AP. XXVIIE 


How to make a perfe# Shot in a dark night, at any mark 
. (within the reach of the Piece) that you can ſee in the day 


time. 


fore directed) and fee down at what degree of Mnn- 
| twreit is eleyared, then cut a ftrait ftick which ſhall reach 
from the middle of the Mouth of the Piece, perpendicularly 
down to the Platform, where make a Mark : Alſo, cut ano» 
ther ſtick which ſhall reach — middle of the Breech - 

2 the 


Mt your Piece to the Mark inthe day time (asis be- 


129 


140 
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The Sea-mans Grammar. 


the Piece to the Platform, and there make another Mark, 
through which ewo Marks draw a right Line,extending it 4 
or 5 Foot beyond the Marks, which call, The Line of dired: 
on. Then in the night Seafon, Load your Gun with.ſuch 
quantity of Powder and Weight of Shot, as you know your 
Gun will carry to the Mark, then bring your Gun juſt over 
the Line of Direion, and by help of your two Sticks, you 
may. bring it. to the like elevation it was 1n the day time. All 
this being done, Prime and give Fire. 


© ——— 


CHAP. XXIX. 


How to make a good Shot at a Company of Souldiers paſ- 
ling by z or at a Sup ſailing up a River. 


"He Gun being Charged with its due quantity of Pow - 
'F der and Shot, and upon a Level Rainge; right againſt 
ſome Mark (as a buſh Tree, &c.) between which, and the 
Gun, the Souldiers are to March, then when the Souldiers he- 
gin to hinder your Sight from.the March you before obſery- 
ed, give Fire; and doubtleſs you will do good Execution. 

Alſo, to level at a Ship Sailing up a River, the Gunner 
muſt elevate his Piece by ſome Cloud (if he have not ſome 
eminent Mark on the other Side of the River) and when the 
fore part of the Ship ſhall come to be againſt the Mark, im- 
mediately.give Fire. | 


"48 CHAP. XXX. 
Some Reaſons, Why one and the ſame Piece of Ordnance 
at-the ſame Elevation, charged . with the ſame quastity 


of Powder, and direfed to the ſelf ſame Mark, and di: 
charged ſeveral times,ſhall have different Rainges, 


Or farther ſatisfa&tion in this particular. I muſt refermy 
” Reader (as Ifaid at the beginning hereof) to ſuch Au- 
__ thors 


FI% / Fe. / Fan; "nw. Sp _ wg —— 
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Off Grnnery V 


thors as have particularly diſcourſed of the Philoſorhical rea. 
ſons hereof; Asto Mr.Digs in his Pantometria and Sirafiicer : 
Mr. Smith, Mr » Bourne, Mr. Norton, Nicholaus Tortalia, and 

of late experimented by a painful-man, in finding out the rea- 

ſons of theſe uo mrs my loving Friend Mr.” Robert A4ns+ 

derſon ; But ſhall hereinſert an Experiment made by Mr. Nat 

Nye ſometime Mr. Gunner of the City. of Worceſter ,whicti 
take as followeth, viz. I have (faith he) diſcharged a Piece 
ſeven timesin the ſpace of 5o minutes with the like Weight 

of Powder, Shot, and Elevation,and have found their Rainges ; 
as followeth, ws. . BEE 4 - SY ” 


CFirſt F416 
Second | 426: 
Third Shot was {| 440 


_ The! Fourth e \ Conveyed' < 432 > Paces.. 
; Fifth } ” TSETE OES 
| Sixth "F470 
LSeventhj £3949 
So that the greateſt difference from the firſt Shet was about: 
24 Paces. - ET 


The Reaſon of theſe things is this. © At the Firſt. Shot; the 
' Bullet found the Aire quiet. -— And at the Second Shot, it - 

did not only find the Aire ſtirred with the firſt Shot, but alſo 
tending towards the place at-which it Shor,” and becauſe ir is 
more eafie to move and penetrate that which is already moy- 
ed and open, then thar which 15cloſe and quiet; it followeth 
that the Second Shot, finding in its Rainge alefler-reſiltance 
then the firſt did, it did out Shoot the firſt, 

A Second Reaſon is, At the firſt Shoe the Powder being 
put into the Piece, doth oftentimes find the ſame ſomewhat + 
moiſt, by which means the Powder will not fire quickly; as- 
when the Piece is dry, and temperately warm, for this 
warmth,will ſomewhat dry up the moiſture which is in the 
Powder, and caule it to fire ſooner, wherefore the Powder 
doth not work fo forcibly in the firſt Shot, as ic doth _ 

NG 
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The:Sea-mans Grammar, 


ſecond. — The Third and Fourth Shots will be much like 
the Second. And now, I will give: you the reaſon, why as 
the Piece grows hotter, one Shot will not exceed the laſt 
before it, but every time come ſhorter and ſhorter. 

The .Pizce waxing hotter, and by how much the hotter, 
by fo much the more attraQtive is the concavity of the Piece 
made ; and becauſe. the Shot is driven forth, or expelled , 
with no other thing then by the airy exhalation, or wind 
cauſed through the Salt-Peter; therefore, by making ſuch a 
Piece the more attractive with the more heat, which ſup- 
peth and retaineth continually more and more of that Wind 
which ſhould ſerve to expel the Bullet; the vertue expullive 
in that Piece, doth continually, more and more decreaſe, 
and the Shot flyeth not with that ſwiftneſs as ic did: before, 
although the two firſt things; that is,the breaking of the Aire, 
and the drying of the Powder every time more and more 
doth help much the Rainge ofthe Shot 3 which aid and help, 
as it is to be believed, that ſomcimes it fupplyeth, and, per- 
chance, gives advantage to that expulſive victue which con- 
tinually the Piece doth diminiſh or ſup in, according as it 
heateth : So that the Third and Fourth Shots, will not be 
'much differing from the Second Shot ; nevertheleſs, in con- 
timance-of time, the faid-two accidents (that is, the opening 


of the Aire, . and drying' of the Powder by the heat of the 


Piece,) cannot ſupply the "Third accident ; that is, the virtue 
attractive, by reaſon, the attraftion is augmented as the 
Piece heateth. And this cauſed my Sixth and Seventh Shots 
ta convey the Bullet 22 Paces ſhorter then the Firſt. 


. 
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CH A P., XXXL. 


Concernzvg Shooting 7» a Morter-Piece, and of ſeveral 
 Fize-Works, - both for Sea and Land Service. 


EF Orter Pieces'are made of the ſame Metal (Braſs or Iron) 
as Ordnance are made of; inthe making (or Caſting) 
whereot thele proportions are to obſerved. 


ls... pa 
— —_ A 


Y 
Mm... 


| Suppoſe 


Suppole the Diameter at the Bore to be 
Nine Inches, Then 
"The Leneth of the Morter muſt be 18 Inches. | © * 
The Chamber in which you load with Powder 4 Tackes Di- 
ameter, and 4 Inches and a half deep. | 
The Thickneſs of the 24eral about the Touch-bole,z Inches. And 
The Thickneſs of AMeral at the Mouth of the Morter one 
Inch and a half | T7 


To Prepare Granadoes for a Morter.. 


The Diameter from out 
to out of the Metal of a 
Granado Shell, ought to be- 
one tenth part of an Inch _ 
| Efferthen the Diameter of © 
the bore of the Morter, be- 
cauſe of cording -them to 
fling into the Mouth of 
the Morter, and alſo for. 
fear of ſecret Cracks, Flaws 
or Hony Combs,which can- 
not eaſily be diſcernedilet 
them thusprepared, juſtly 
fit the bore of the AMorter. 


| 


To mals Fuſes fir Granado-Shels. 


Theve Granddo Shell, there is a hole left to put ina Fuſe, 
OP poor of woed in form of a Fawſet for a/Spigot, which 
hole is-to be one quarter the Diameter of the wooden Fuſe ;- 


h of the Fe muſt be about three quarters of the 
and the lenet Fuſe qua _ 
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T be Sea-mans Grammar. 


Diameter of the Granado Shell, and made taper, and when 
filled with the Compoſition Following ; it muſt be gently driven 
in amongſt the Powder that is in the Shell, leaving a little of 
it-without. | | 


The Compoſition for the Fuſe. 


Take one Pound of Powder, four Ounces of Salt-Peeter, 
one Ounce of Brimftone, all beaten to Powder, and ſifted ſe- 
verally through a fine Searſe. Theſe ingredients well mixed 

together, making your Compoſition fit for uſe. | 


How Granadoes are to be Charged in the Morter. 


Thirdly, Go to theBreethof the Morter, and there thruſt 
up a Wyre into the Touch-figle, to make all ſure, and then 
prime, it with good dry Powder, ſuch as you may be ſure 
will take Fi iis, both your own Life, and the 
ſafety of the Wk 


re, for upga 


Direftions for Firing, 


Provide {mall Fuſes, -6f aboutone quarter of-an Inchbore, 
three quarters of an Inch in thickneſs; and eight Incheslong. 
Fill theſe with gcod Powder duſt,moiſtned with Oy/eof Salr- 
Peter, moiſten it but a little, and put it in with an' Iron 
- Rammar, 


Of Gunnery. 


| Rammer. Then try whether you likethe time that they con- 
tinue burning, and if you find they burn too ſlow,lefſen your 


quantity of Oyle of Peter; but if too taft, adde more Oyle 
thereto. 


All things being thus ready, Thruſt the Pike of your Lme 


Ftook in at one end of the Fuſe, you intend togive fire at; 
and bid one 6f your Affiſtants come on one fide of the Mouth 
of the Morter, and give fire to your Fuſe, wherewith fire the 


Fuſe in the AMeorter,and then with ſpeed give fire tothe Touche 


hole. Ir is far more certain to fire a Aforter-piece with Fuſes 
then with March,” which doth often fail. 


How to Level the Morter Piece that it may make ay ef- 
feflual Shot at any Mark aſſigned. | 


You ought (as in finding the Rainges of other Pieces of 


Ordnance) to get leave to try One, 'T'wo or Three Shots 
for practice, without breaking of the She}, which you may 
thus effect. 


"F@f, Fill the Shell with powder, then puticour apain, 


and Weigh it exa@tly, and fill the Shell again with the like 
weight of Earth. 
Secondly, Take a Fuſe,and at the end of it tie 3 or 4 ounces 

 -of powder, which put down withthe Fufe amongſt the earth 

firſt x making way for it by thruſting in a Staffe, 

| Thirdly, Level your Morter by help of a Square or Quadrant 
\ to (always) above 45 degrees, and what degrees you mount 
it to note down carefully. 

Fourthly, All things being ready,and the Shel] in and prim- 
ed; cauſe One or Two to go and obſerve whether the Fuſe 
burn all the while the Granado is flying, and when the 3 or 4. 
Ounces of powder takes fire, for hereby you may mend your 
Fuſe, and try whether it will keep fire. Cs. 4": 

Fiftbly, Theſe things obſerved, Meaſure that diſtance, and 
note it down under the degrees of mounture, as alſo the 
Weight of the powder the*Morter uſed to convey the Shell 

that diſtance. And when you a thus done twoor three 
> I times 
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times, you may gain experience both of your Fuſe, and of 
the true Range of the Prece: which obtained, if you are to 
ſtorm a Fort or Caſtle | 
Sixthly, Take the diftance to the Town, Fort, or other 
thing you are to ſhoot at» by which (and your former ex- 
.periment).you may find at what degree of Jounture your 
| Morter is to be elevated to reach ſuch a Town, or thelike; and 
that by the Reverſe Rule of Proportion : Thus : 
As the diſtance when you made your trial, 
Is to the degrees of the then A{ounture ; 
' Soisthediſtance to your deſigned Place, 
To the degrees to which the Morter mult be elevated to 


reach that deſigned Place : | 
EXAMPLE. 


Imagin that you made your Experimental Shot at 4.6 dep 
of Adounture,and the Shell flew 320 Paces 5 how many de- 
grees muſt the Morter be elevated , to caſt its Shell 280 Pa- 
ces, the diſtance that the place you axe to ſhoot at, is diſtant 
from the Morter ? - | 
Multiply 320, by 46, the Product will be x 4720, which 
' divide by 280, the Quotient-will be 52 Paces, and almoſt 
' . - a half, and to fo many degrees of Mounture muſt the Morter 
be mounted to convey its Shell 280 Paces. 


Some Cantions relating to the foregoing Sedtion, concerning 
| the Morter-Piece; - 


1. Let your Powder (when you are to ſhoot often to the 
fame place) be all of the ſame ftrength and goodneſs. 

2. Ule not Tampions of Wood, but a Wad of Hay and a 
Turf of Earth, both rammed in with thelike ftrength. - - 

.- 3» Try your Shells before.you fill them, by putting in a 

little Powder, and ficing it, immediately Cavin the 
Fufe-bole wich Clay, for if any Smoke come out, the Shel 

' 18. deiective. 


& Weigh 


Of Gunnery, 


' 4 Weigh every Shell before you fill it, and make them 
all of one Weight, by putting in thereto ſo many Muſ- 
ket Bullets as will make their Weight even. | 

5. Fill your heavieſt Shell with Powder (for that will con- 
tain leaſt Powder) which done, pour it out again, and 
weigh it yery-exatly ; for ſach a quantity (and no 
more) will ſerve all your Shells. 


' To make Granado's to be caſt out of Mens Hands, 


Theſe ſmall Granadoes are'of no lefs eſteem than the grea” 
ter, either for Offence or Defence : To make them, Firſt 
fill thoſe ſmall Shells with fine Gun-powder, then make Fr- 
fes of one Pound of Gun-powder, ſix Ounces of Salr-perer, and 
one Ounce of Charcole : Or if you would have them of leſs 
dugance, you may make them of the Compoſition for 'Great 
Granadoes .: Knock the Fuſe up to the head within one quar- 
ter of an Inch, which is only to find it out by in the Night : 


Stop well the reſt of the hole in the Granado,(and other flaws 


if any be) wich ſoft Wax, then Coat it with Pitch and Hurds 
left it ſhould break with the fall ; and be ſure, that as ſoon as 
you have fired the Fuſe, you caſt the Granado out of your 


hand. 
| Of the, P'ETARD. 


Theſe Petards' are 
made of Copper and 
Braſs mixed ; and their - 
dimenfionsare fitted ac- | 
cording to the uſe for / 
which they are prepa- 
red ; there being three 
chief uſes of them, and 
ſo many ſorts there are, 
viz. ſome for blowing 
up -and breaking of 
Bridges; others for Gates 
that have Perculliſies 
belonging to them; and 
che third jp 


_ pee_— —  — 
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rt for ordinary Gates X32 1. Thoſe 
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7. Thoſe for Bridges are commonly 11 Inches long, and 
at the breech ſeven Inches and a half about, and 5 Inches 
wide within ; the Metal at the breech muſt be one Inch and a 
Quarter thick, and at the neck half. an Inch thick, beſides 
the Muzzel-ring ; the mbuth muſt be 1s Inches wide, and to 
the Touch-hole muſt be added a Pipe, as is in the Figure. 

2. The ſecond fort for Gates with Percullifiſes , muſt be 9, 
Inches long, almoſt half an Inch thick-at the neck, and an 
Inch thick at the breech, the mouth. muſt be about 7 Inches 
wide, and the outſide of the breech muſt be ſix Inches wide, 


and the-infide four Inches. EY 


. . 3: Thethird ſort, which is for Gates and Paliſadoes, muſt 
be ſeven Inches long, one fifth part of an Inch thick at the 
neck, and three quarters of-an Inch at the breech, the mouth 
muſt be 4 Inches wide, at the outſide of the breech it muſt be 
3 Inches anda half, and at the infide thereof 3 Inches. & 

The Charges for- theſe Petards are to be of the fineſt pow- 
der. that can: be got, beaten hard in the Petard, yet not to 
break the Gun, then muſt ir be ſtopt. cloſe in with a Board 
of about an- Inch thick, juſtly fitted thereunto with Wax 
melted to ſtep the Criveſles about to keep out. water,you muſt 
not- charge it up to the top, but leave the breadth almoſt of 
two Inches empty, which muſt be filled up with Tow cloſe 
ſtopped in, and a linnen Cloth bound about the Perards neck 
to keep it cloſe in. . 

The Touch hole muſt be ſtopped with a Cork, and over 
that a Sear-cloth to keep it from the Wet. 

The Charge for this fort of Perard, is 5 or 6 pound of pow- 
der. 'Thoſe of the ſecond fort from 3 to 4 pounds. And for 
the ſmalleſt, from one pound and a half, to one pound, 


To 


Of Gmnnmery, 
4a - 
"An be N 
Joon, 


To make Darts or Fize- Arrows: 


G ”- 


- * 


A Fire -Dart.or. £ 
y Soni 4 


Provide a long Staff,” and joyn unto it an Iron head, and 
about the middle of that head of lron,having firſt made a 
Bag of ſtrong,Canvas,. in form of. an. Egg,.leaving open at 
the..end a-hole to fillthe Bag. with, the Compoſition-following, 

Take one Pound of Sa/t-peter, half a Pound of Gunpowder, 
and-as much Brim/one in Powder,mix all theſe together with 
Oyl of Petriol-;, with this Compoſition fill the Bog, round about 
the Arrow-head, and bind all about with nedled Wyre: 

. For the Priming of theſe Darts or Arrows, Dip Cottron-Week 
into .Gux-powder wet with water, and let the Corrow be well 
dried before you-uſe-it; _ 

For the joyning of the Sraff to the Arrow-head,let it be done 
very lightly , that the Arrow-head being faſtned into any 
thing, thoſe may be deceived that intend to pull out the Head, 


for they will pull out the Sraff only... 
How to make. Fire-Wheels to be caſt. out of Mens Hands: 


' For the making of theſe,. you are to uſe theſe Ingredients: 
Take four pound of Powder in Duſt, one pound of Charcoal 
duft, two pound of Tar ; two pound of Sa{t-perer ; and one 
pound of Rozen : All theſe Ingredients being well MOotporg 
: 


3 
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OF Ah = ted, and heat oyer a gentle 
fires ſteep Toe or Flax in the 
ſame, and then wrap the Toe 
orFlax about a Hoop,and then 
cover allthis again with Pow- 
der-auFt ; and when you uſe 
them,givehre tothem,andcaft 
them among your Enemies ; 
the Hoops ought not to be too 
big ;but if you will,you may 
bind two of them a croſs, 
"like a Zawern-Buſh, and then 
fire and fling them as a- 
fore.. 


To make a Compoſition to fill Pikes, Darts, Javelines, Trunks, 
Balls, ad other Fire-works ; fo defend a Ship or Breach, or 
ro enter the ſame: Or to Hick into the fide of a Ship, or other 
Place. 


Take of Powder bruiſed eight Ponnd ;- Peter th Roach one 
-pound ; Peter' in Meal one pound ;' S#iphur in Meal two 
pound ; Rozen three ponnd 3 Tarpentime one pound 4 Pert-de- 
greace half a pound 5 Bolearmonick 5 Ounces 3 Bay Salt fix 
Ounces ; Colofonia 3 Ounces ;. Hr/n1ck 2 Ounces; Mix thefe 
very well cogether : This Compoſition when fired will barn 
very furjonſly with a Blew and Greenthh colour. 

The Cafes, Bags or Balls, which you fill with this Com- 
poſition, muſt (when filled) be Armed abont with. firong 
Twine or Cord, and then covered over with this m7zxture, 
melted in a Pot. | | 

Ph 4.pound; Lin-feed Or! onepound ; Twropentine 5 Oun- 
ces; Sulphur one pound ; Tar 5 Ounces ; Tallow one pound. 

Your Fire-works thus prepared are fit for ſervice at any 
came; but when this outer Coating is cold, bore two holes 
with an Iron Bodkin, hilling the fame with fine Mealed Pow- 
der, putting in a fmall ſtick at each hoke,which take out when 
, you prime them for firing, aa pu 

Fire 
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/ Of Gunnery. 

Fire-works made of the Compoſition, and Arming as afore- 
ſaid, may be ordered ſo as to be thrown out of mens hands, 

ſhot out of a 4{w5ket, or out of a Croſs ar Lang, Bow ; which 


may be of good aſe to fire Sails, 'T) barcbad Honſer Stacks of © 
Corn or Hay, &c. 


To make a Compaſition that will burn and feed upon thewater. 


Take of Maftick half a pound ; White Frankincenſe, Gum. 
Sandrake, Quick Lime \ Brimſtone,  Camphire, Gun-powder , of. 
each one pound and a half; Rozen one pound; Selt-Peter four 

pounds and a half: All theſe mixed: together when Hired will: 
Lamm violently- and feed upon the water. Er, | 


4 


. #- 


To make a Compoſition that will burn under the} Wager 


Take of Brimffone one pound ; Gun-powden ten * Qunces ; g 
Salt-Peter one pound and a half ;; Camphire beaten with Sul. 
phur and Quickſilver: Mix theſe well together with Oy! of Peter, 
or Lin-ſeed Oy] boyled ; fill a Ball or other Cafe | od, or 
Tin, with this Com poſi tion ; Arm-it as before, rs laſt it- 
with Lead at the bottom; make a ſmall hole at. os. op and. 
fire it well and throw it into the Water: 
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The Sea-mans Grammar. 
"OFT TIE 
MEASURING 
OF = 
Heights, Depths, and Difiances. 


_—_— 


I. Zow fo eake the Height of a Tree, Tower, Steeple, or 0- 
ther upright Building, by the Length of the Shadow thereof: 


= ---- 00 ! : 
Et B A bea Caftleall, or the like, and the Sun ſhining 

caſts the Shadow thereof upon plain ground to C, now 
having a Walking-faffe in my hand, I ſet thatupright at the end 
of the ſhadow of the Wall at C, and I find, that my Sraffe caſts 
its ſhadow to E, where I make a Mark, as alſo another at C,. 
then meaſuring my Sraffe, I find it to be 38 Inches long, and 

meaſuring the length of the ſhadow thereof C E, I find that» 
tobe 46 Inches. Then Imeaſure the length of the Shadow of 


the Caſtle Wall A C,and I find that to be 3o foot,which is 360 
Inches 


| 


Of Gunnery. Y 


. Inches: Now for the height of the Cale 1741], you mult work 
by the Rule of Proportion thus : Saying, 

As CE, the Length of the Shadow of my Staffe 46 Inches, 

Is in Mrs to the Length of Staffe CD, 38 Inches. 

Sois A. GC, the Length of the rh of the Wall 360 Inches: 

To4353%; - Inches. , for the height of che Caſtle Wall; which 
E > may call 4.36 Inches. 

For, If you ile 46, the Length of the Shadow of the 
Staffe , by 360, the Length of the Shadow of the 721, the 
Product will be 16760, which being divided by 38, Inches 
the length of the Sraffe, the Quotient will be 4351s s inches, 
which reduced into Feet is 36 foot 3 Inches and 33 > of an Inch 
which you may call 4 Inches, and fo high is the Caſtle Wall: 


1: How to take the height of a Watch- Tower, by the Sha- 
- dow, when you cannot come to the battome of it, to mea- 
fare the length of the Shadow. 

A. 
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4 by the Shadow thereof, but LIE is a — about - £ 
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B C, ſo that I cannot 'come to meaſure the Shadow 'thereof ; 
However, rt 1604 

I'comenear tothe Moat fide, and: there] find the Shadow 
of the top of the Tower'to caſt at C, where-Lere&t my Sraffe 
CG, and-that caſts its Shadow'to-H.; -I meaſure the Length 
of my S:affe,and I find it 4 foot, or 48 Inches;and the'Length - 
of the Shadow thereof C H, -I find to be 32 Inches, theſe two 


-TI' note down. 


Then, fome-»time after, -Cwhen-therSun is. lower) I come 


| agairito the place, -and-find the Shadow W the-tap of the Tow- 
erito caſt -at-D, where again I erectthe-fame Sraffe of 4: faot 


lone, 'and;find that it caſts its Shadow to E,and that the lengch 
of the Shadow' thereof, 1D E, is 4 foot 5 inches, or.5.3 inches 
and ſomewhat better, . this-Lalſo ſet down,: and then Imaaſure 
the diſtance between the two places where the. Tower caſts 


ics Shadow\atthe Firſt and Second time of my Obſervation, name= 


ly, thediſtance C E, and find itto be'ro foot, or 120 inches. 


And now having all theſe numbers ſet down, I come'to find 
the Height of the Tower A B, by help of the Rwetof Pro- 
portion, as followeth. | 2 


(x) AsD E, the length of the 8hadow of the Size DB at the 
Second Obſervation, 5 3 Inches: 8 
Is to 48 Inches, the length of the Sraffe ; - 
So is xo foot (or 120 Inches) the- Lengtlr of the Shader be- 
tween the two places of Obſervation C and D, + 
To 108 Inches, or 9 tfoot.. © 
Which numberg foot, or 108 Inches, ſet down: 


And ſay again by Proportion, 
(2) As 48 Inches the Length of the Staffe G C, 
Is tq-10 foot (or 120*Inches) the diftance between thetwo 
\P 5-Of Obſervation Cand Þ | | 
-*$9i8to8 Inches (the Namber before found) 
T0270 Inches, the Height of the Tower, which reduced 
into Feet is 22 foot 6 Inches. | 


10. Fw 
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IM. Ew to take the Altitude of a | oe P = 
the like, by a Bowle of Water, at os building, or 


VV es mes 
VV D—— 


T5 


f me a lahg the oadI ſeea May-pols, as K Ls the 


height whereof won __ know, but hgvipg no Geo- 
"which I ſec 


metrical Inſtrument, | procure# Bow! of fair Water, 'w 

down upon theg atM. Andthen, when the Water is 
ſtill in the Boy). I o.backward, | ii a right line;from the Ad4ay- 
pole, till £ ſee the Shadow ofthe top of the May-polein the mid- 
dle of the Water ; which I do when I come at N, and at N, 
T make a Mark upon the Ground ; Then doI meaſyre thegi- 
ſtance from the foot of the 2day-pole at L, to the Bax} of Water 
at M,and find ittobe 175 Inches; Alſo,l meaſure che diſtance 
from the Bowl of Water at M, to the place olga apging at 
N, and find. that to be 72 Inches: Then I meafure the Heighr 
of my eye from the Ground O N, and find that to be 60 In- 


ches3 Theſe things known, I fay by the Rule of Proportian. 
If 72 Inches diſtance MN, give 60 Inches Altitude N O3 
What Altitude ſhall 175 Inches the diſtance LM give 7 


Anſwer 14552 Inche> 
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For,: if you multiply 175 by 60, the Product will be r0500, 
whichidivide by 7 2, the quotient will be 14552, thatis almoft 
146 Inches, which is, 12 foot 2 Inches for the height of the 
May-pole K L, required. s GE ns 
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IV. How to take the beight of any upright 
is approachable, by two Sticks or Ryuters joys? 
ther, Square-wile. = 
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Q  _ 210-Foot.S' R 


FT EtPQ be ſome Srrufure, ſtanding upright upon plain 
2 Ground, whoſe height you require. 
Go unto ſome convenient Court, Nard,Garden, or other piece 
of level Ground adjoyning to the building to be meaſured, then 
take your Square in both your hands, holding itperpendicu- 
lar, which, you may do, by having a-Thread'and Plummet as 
T V, hung upon a pin near the top of the Square at T, Then 
keeping it in this poſture, go backwards, or forwards, (as 0c- 
caſion requires) till'your Eye being at X,you can fee the other 
end 'of your Square at 'T, -and the Top of the Building at P, alt 
1n one Right- Line, which when you do, makea ſtand, _—_ S 
| en 
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Then meaſure the height-of your Eye:trom-the Growyd.X S, 


with a ſtring, and, ſer that. length 'upon: the Ground:from the 
place of your ſtanding atS, toR: Then, meaſure the.diſtance 
from R, to Q, for that. ſhalt be equal to the height of the build 


2 . 


ing P Q, and is here 210 foot. 
V. How byhelp of this Square, ſtanding npon a Platform 
. of a known height," to find the diſtance from the Plat- 

form , to. any Tree, River, or other Obje& that is 
+ temote from yoly _. WER" "68 
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&.g ph Q PF. 4 Fe 3 Pi 

Et A B be a Platform, whoſe Perpendicular height is 100 
foot; being upon .che top, thereof-at: A, I would know 

how: far the Oake at C, is diftance-from the bottom of the Plar- 

format B. rp SN RORes "YAO ” 

Uponthe top of the Platformat A, Teredta Pikeor Zaveline 

12 foot long, more or leſs, upon which, Thang the gle of 

. my. Square :-And-I look with-\ my. Eye at D, alongthe ide of 
my Square, .till I ſee the botrom of the Ogkz at C, and in this 

poſition I fix my. Square, with a Screw orthe like, to the head 
of the Faveline: Then from D,I extend a thread or Lize by the- 
[ide of my Square, til it touch. the Platform at E, aud then I. 
meaſure the diſtance upon the Platform from A'to E, and find 


it to be 24 foot, . 6 Inches, then by proportion fay 


, 
As- 
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As 12 foot, the Lenyrb of rhe Favelm D A, 


TI5to/24 foot and & half, the diſtance mexſured upon the Pla-- 


formAE, 
_ 5 x2, the height of the Platform and Jevtlin together 


To228 foot 8 Inches, for the diſtance : C. 


VI. Ew to take the diſfarice from the place Ki our PRES 
pen level Ground, to any Tree, Tower, or other thin 
remote from Jou, though you Cannot Comme meer the fame, ' 


your Square. 


Fandiy af F, I ſee a Abend it G, whoſe diſtance 
| from F wherel ſtand,T woutd know, bue T cannot come 
neer it for a River between Fand G; However, 

At F, I erect a Sraffe if of 4 foot hi athof Inches) as FH, 
upon the end whereof I ' the 5 my Square, and I 
look by the fide thereof, till I ſee the £5 _” peed Conndit-head at 
G, and fixing my Squate thete, 1 extend a fine from H, by 
he ſide of the Square, till it touch the Groxnd at K : Then 
mealuring the diſtance between F and K, Ifind itto be 3 foot 
or 36 Inches : Then by the Rule of Proportion I ſay, 

As 36, the diſtance K F, 


Is to F H, the Length of the Staffe 48 Inches : 


m— is 48 inches, the length of the Staff F H. 


To-64 inches:3\for-the-Dyftance/F.G, | 


- Far:as0ften, a5 K F,.,iggontained nÞ E,. 
So often-is F H, containedin FG. _ ; 


_ VII. How 7o take the Breadth of a River by the $ quare. 


Y Ra isa River MPO whoſe þ readth I'defiteto know : Up-- 
on the browof the. River at t up| my Staff ML, 
which is 60 inches\ ( or 5 foot) long, and hangin my Square: 
upon the end theteof at L,,Llook by the” Side thereof, till I 
ſee the Brow of the , River on oa ay ide at O, and there 
fixing my Square, I extend a Thrid by the Side thereof, from 
L to N, ther meaſuri the diſtance L, N,-Ifind it tobe x5 


inches ( or x foot; es) then I ſay by Proportion, - 


As N M, he diftance meaſured; 5 inches 
Is L'M; the lengrhrof | mheSeuf &-inches, 


28064 L-M- 60inches. . 
'To-MO; 240 NThes, Nm piers 1 the nad of che uR- 


T, "River MO: te 


> 4 9. + 
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VIIt. Zow to take the Diſtance FIR _ ( or more ) 
Places, without coming near aty of them, Bp: a'Two Fogt 
Joynt Rule. 


Ft the two remote Places given, he A and B, SPY di- 
ſtance I would know, but I cannot approach z or come 
near either of 'thems and I have-no other h»f#rument but my 
Two Foot Foynt Rule ; however, T make choice of a Place at C, 
from whence I can ſee both the Places A and B, and there I 
ſet up a Staff whereon to reſt my Rule, and opening it to a 
Square Angle, I look by one fide of it, till I efpie my firſt 
' place, at A, and there keeping it faſt, and level, Took by the 


other ſide of the Ruler, and cauſe a "Mark to be ſet up ha 
rig t 


Of: Gunny, 


right Line from C, at a comperent diſtance from C, as at D 
x50 foot,then cloſein your .Rulgtill by the. ſide t ereaf youſee 
your;fecond place at B, keep your -Rule at that- Angle :** =* 

Then havinga ſheet of Paper, -or upon a Board, 4s\ Frcure 
IX. draw two Right Lines thereon, as K L, and L M ma- 
king a-Rzight ( or Square Angle) at L, E-- 

Then bring your Rater, ( it being ftill kept: atthe Angle it 
was when you looked to B,) and/lay the Cepter of 'your Ruler 
upon L, and by the fide-of it draw a Line LM, and, becauſe 
your meaſured diſtance between G and D was 150 foot take 
150 quarters of Inches ( 150 of anyequalparts that you have 
upon your Ruler ) and ſet them down upon your Paper or 
Board, from L to Ms. . 

Then take your Rw#.and go toD, and ſet the Cexter of it 
upon the Sraff, look by one fide thereof to C, and by the 
_ other to. A, then bring the Ruleto the Board, and lay the Cen- 

ter thereof on M, and one' fide «upon the line M IL, and bY 
the other ſide, draw. a Line at Jength as the Line M- ©, crofling 
the Line L K ir O, fo Trall-O, I hk your.-Bogrd, repreſent 
the Place Ain the Fie/d: Again, Take Your Ruls,. atid go to D, 
and there reſting it upon the S7aff, look by one edge to A, 
and by the other to B, and keeping it at that Angle, bring it 
to the Beard, and lay one Side upon the Line M O, and by 
the other draw. the Line MP, crofling the Line LN in the 
Point P, fo ſhall Þ repreſent:npon the Paper the Second Place 
B in the Field;;and being meaſured upon the ſame Scale 
whereof L M was meaſured, it will be found to be 250 foot, 
and that is thediſtance from A-to B; + And by- this means 
may find the diſtances of all the Places in the Figure, -if þ Qu 
meaſure them upon the ſame Scale as LM, or O P were -mea- 
fared, and ſo {ball you find = 41 10.4 
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X, Howto take the Diſtance between One or more Places, 
by a TenFoot Rod LO into ones } only. 


A. 


Gt atA,-I would khnowhow farm is'to ths Tret : at B, 
| Icannot come near it: 
Arne. np A, T'meafure in-a right Line from thence 30 
| foot, from Atoa: And then pores pany D, -I mealure. 
out 3o foot more, and from AtoC; and meaſuring the di- 
ftance 5 C, & find it to be 25 fot, w laid down upon Pa- 
per domekys the Trike AC Ag. of which drawehe, Line As. 
ane at LEN 
Then ſtanding 4tC, I meaſhre in. »*right Line towards B, 
23foot, from C to b, ani the diſtance between « and 6, I 
meaſure. 


' 
\ 
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meaſure to be 20 fqot, which makes the Triangle C'a b, Draw 
the Side C 6 at Length, till it eroſs the former Line A a, ex- 
rended in B ; So ſhall the Line AB, (being meaſured by the 
ſame Scale that the other Lines were laid down by ) be found 
to contain 82 foot, and ſuch is the diſtance between A and B. 


\ 


* And according to this Method, may the diſtances from ſeve- 
ral Places be meaſured, As in Figure XI. Where ſtand- 
ingat G and H, you may find the diffance betweenE and : 
F; and alſo, all-the other intermediate diſtances, as from 
GorH, to EorP, as alſo the diſtances GE, GF, HE, 
HF, &c. as by the Figure isevident: 
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